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Motor Innervation of the Short Muscles of the Thumb: Anatomic and
Clinical Implications

Mohammed O. Salman1 MBChB, Akram A. Jaffar1 PhD, Farqad B. Hamdan2 PhD

Abstract
Background: The motor innervation of the thumb
muscles though important for the hand surgeon, yet it
is still a subject of debate since median and ulnar
nerves play variable roles.

Objectives: To describe the innervation of the short
muscles of the thumb and the possible presence of a
1st palmar interosseous muscle. To correlate the
variations of innervation to prognostic values in
nerve diseases and injuries.

Methods: A dissection of 15 adult embalmed hands
was performed. An EMG study on 42 hands of
healthy volunteers was done in which the compound
muscle action potential and the interference pattern
were studied by sampling separate muscles.

Results: In (86.6%) of the dissections the muscular
branch of the median nerve was the first branch in
the palm. A median-ulnar anastomosis was found in
(53.3%) of the dissected hands, demonstrated at
different levels. In spite of special attention to reveal
a first palmar interosseous muscle, it was not
detected as a separate entity. In the EMG study,
innervation showed considerable variations.

Adductor pollicis did not receive pure median
innervation, it received the ulnar nerve in (90.5%) of
the cases. Abductor pollicis brevis did not show a
pure ulnar supply, it was mainly supplied by median
nerve (66.7%). The highest percentage (66.7%) of a
mixed innervation was shown in opponens pollicis.

Conclusions: The palmar median-ulnar anastomosis
at different levels makes it vulnerable in surgical
interventions. The absence of significant laterality in
the mode of innervation of specific muscles may help
the prognosis of the affected hand from an EMG
study done on the contralateral side. The
conventional EMG method does not specify the exact
innervation of each muscle. From the prognostic
point of view if the method used in this study is
applied conventionally, the severity of the injury can
be expressed in terms of muscles involved. Many
muscles received mixed innervation and will retain
their function on the long run.

Key words: thenar muscles, motor innervation, EMG

Iraqi J Med Sci, 2005; Vol. 4 (2): 119-124

1Introduction
The gripping mechanism of the palm is

an important adjunct to manual dexterity. Of
the hand digits, the thumb is as important as
the rest of the digits. Functionally speaking,
the most important movement of the thumb
is opposition. Though many thumb muscles
participate in this movement, the thenar
muscles are chiefly responsible.

The intrinsic muscles of the thumb are
quite ill-defined. The name of thenar

1Dept. Human Anatomy, 2Dept. Physiology
Address correspondence to: Dr. Akram A. Jaafar,
Email: akramjfr@yahoo.com
Website:
http://www.geocities.com/akramjfr/index.html
Received 1st march 2005: Accepted 27th June
2005.

eminence is as vague as its content: while
French and German speaking anatomists
describe a superficial (external) thenar,
comprising the abductor pollicis brevis,
flexor pollicis brevis, opponens pollicis
muscles and a deep (internal) one formed by
the adductor pollicis, most English-speaking
ones accept under the name of thenar only
the first three muscles[1].

The 1st palmar interosseous muscle in
the thumb is still debatable. some authorities
have preferred to regard the 1st palmar
interosseous muscle as a deep striation of
flexor pollicis brevis[2]. This issue is to be
further clarified herein.

In this study, the German speaking
anatomists were followed so the short
muscles of the thumb are counted as:
opponens pollicis, flexor pollicis brevis,
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abductor pollicis brevis, and adductor
pollicis. Generally speaking, the former
three are supplied by the recurrent branch of
the median nerve while adductor pollicis is
supplied by the ulnar nerve. However, it is
neccessory to qualify this statement. Any of
the thenar muscles may receive median,
ulnar or dual innervation[1,3-6]. The nerve
supply of flexor pollicis brevis muscle is
subject to more variation than that of any
other muscle in the body[4].

Variations in the course and branches of
the recurrent branch of the median nerve
were reported[5-7]. Because of its recurrent
course, the branch from the median nerve to
the thenar muscles is vulnerable to lesions
that affect these muscles[6]. Median to ulnar
communication constitute sources of error
in evaluation of nerve coduction velocity &
electromyographical (EMG) study[7].

This study aims to report the source of
innervation of the thenar muscles through
dissection and EMG study of each muscle
separately and correlate that to prognostic
values in nerve diseases and injuries.

Subjects and Methods
The electromyographical study was

performed on 38 apparently healthy
volunteers aged between (30y-60y) from
both sexes. In two volunteers the muscles on
both sides were tested rendering the total
number of the hands examined in this study
42. Direct observation of the innervations of
the short muscles of the thumb was
performed on 15 adult embalmed cadaveric
hands of both sexes. In order to restore the
softness and flexibility of cadaveric
specimen preserved in formalin, the method
of Tschernezky[8] was used.

Dissection steps were performed
according to Grant’ dissector[9] in order to
reveal the muscles and follow the branches
of the median and ulnar nerves in the palm.

To reaffirm the source of motor
innervation of the short muscles of the
thumb and explore variations of
innervations an EMG was contemplated.
This was performed using DANTEC
counterpoint 4-channel electromyography.

The test procedure was explained in
brief for each subject in order to alleviate
any fear, anxiety or apprehension that may
be present in the subject. During the
procedure the subjects were lying in a
supine position on an examination couch.
The room temperature was maintained
between (25-28oC) during the test
procedures. The compound muscle action
potential (CMAP) and EMG interference
pattern were studied by sampling the four
thenar muscles. In addition to stimulation of
the median and ulnar nerves while the
recording done from each muscle
separately.

The stimulation was done using a
bipolar stimulating electrode (DANTEC
13L36), which was placed such that the
cathode is closer to the recording
electrode[10]. The cathode was placed 2-3
cm proximal to the distal crease on the
palmar surface, between the flexor carpi
radialis and the palmaris longus tendons for
stimulation of the median nerve[11]and just
over the flexor carpi ulnaris tendon for
stimulation of the ulnar nerve[12 ].

Recording was done by using concentric
needle electrodes (DANTEC 13L50). The
subject was grounded by special electrode
(DANTEC 13S93) with a 15 mm dimension
width, usually located between the
stimulation & recording electrodes. Muscles
were located according to their contraction
in action or resisted action[14].

Results
The muscular (recurrent) branch of the

median nerve was a thick short nerve that
arose from the median nerve at different
levels. In (86.6%) of the dissections, it was
the first branch of the median nerve in the
palm. It may arise as a terminal branch at
the same level as the digital branches.
Usually it gives branches to the flexor
pollicis brevis either crossing it superficially
or passing through the muscle itself. In
(6.6%) of the cases, the muscular branch
appeared in the carpal tunnel and pierced
the flexor retinaculum. Yet in another
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(6.6%) it arose as a terminal branch at the
same level of digital branches.
Median-ulnar anastomosis in the palm

Dissection revealed a connection
between median and ulnar nerves in
(53.3%) of the hands. The connection was
demonstrated at different levels: In (20%)
there was a loop connection in the palm just
beneath the distal edge of the flexor
retinaculum. In (33.3%) there was a
connection between the superficial branches
of the ulnar nerve with the digital branches
of median nerve. In (6.7%) a twig from the
deep branch of the ulnar nerve reached the
deep stratum of the flexor pollicis brevis
after giving its supply to the adductor
pollicis muscle while the twig from the
median nerve supplies the superficial
stratum of flexor pollicis brevis.

The gross anatomy and attachment of
the short muscles of the thumb was identical

to that mentioned in all established
anatomical literature[13,14]. In spite of special
attention to reveal any clue of first palmar
interosseous muscle. It was not detected as a
separate muscle in all the dissected hands.
Variations in the nerve supply of the
thenar muscles

In the EMG study, the nerve supply to
the short muscles of the thumb showed
considerable variations (Table-1).

It is clear from the table that adductor
pollicis muscle did not receive pure median
nerve innervation. On the other hand, the
abductor pollicis brevis muscle did not show
a pure ulnar nerve supply. The highest
percentage of a mixed innervation was
shown in the opponens pollicis muscle
(66.7%). The abductor pollicis brevis
muscle was mainly supplied by median
nerve (66.7%). The adductor pollicis muscle
received mainly the ulnar nerve (90.5%).

Table 1: Variations in the nerve supply of the thenar muscles according to the EMG study

Muscles
(N=42)

Pure median nerve
supply (%)

Pure ulnar nerve
supply (%)

Mixed
innervations (%)

Abductor pollicis brevis
Flexor pollicis brevis

Opponens pollicis
Adductor pollicis

28(66.7%)
12(28.7%)
4(9.5%)
Zero %

Zero %
6(14.3%)
10(24%)

38(90.5%)

14(33.3%)
24(57%)

28(66.5%)
4(9.5%)

Laterality in the mode of innervation of the
thenar muscles

Tables 2 and 3 show pooled
observations of right and left hands
respectively. In only two cases, the
observations were paired. It should be
mentioned that in only two cases, right and
left hands were examined in the same
subject. It is obvious from the EMG
procedure that the maneuver is painful for
the subject and can hardly be performed for
both right and left hands in the same
session.

It is clear that the percentage of the
mode of innervation of abductor pollicis
brevis is exactly identical. However,
numerical variations may be suggested
when merely observing the percentage of
the mode of innervation of the other three
muscles, namely flexor pollicis bervis,
opponens pollicis, and adductor pollicis.

Chi-square test[15] did not show
statistical significance (p<0.01) regarding
laterality in the mode of innervation of
specific muscles.



Motor Innervation of the Short Muscles of the Thumb …. Salman et al

Iraqi Journal of Medical Sciences ١٢٢

Table 2: Variation in the nerve supply of the thenar muscles according to the EMG study in
the right hands (total No. of the hands = 30)

Muscles (right) Pure median Pure ulnar Mixed

Abductor pollicis brevis
Flexor pollicis brevis

Opponens pollicis
Adductor pollicis

20 (66.7%)
12 (40%)
4 (13.3%)

0%

0%
0%

2(6.7%)
100%

10 (33.3%)
18 (60%)
24 (80%)

Table 3: Variation in the nerve supply of the thenar muscles according to the EMG study in
the left hands (total No. of the hands = 12)

Muscles (left) Pure median Pure ulnar mixed
Abductor pollicis brevis

Flexor pollicis brevis
Opponens pollicis
Adductor pollicis

8(66.7%)
2(16.7%)

0%
0%

0%
0%

4(33.3%)
10(83.3%)

4(33.3%)
10(88.3%)
8(66.7%)
2(16.7%)

Discussion
The unsettled issue of the first palmar
interosseous muscle

In spite of careful attention through hand
dissection to reveal any clue of the first
palmar interosseous muscle, it was not
detected as a separate muscle in all the
dissected hands. In general, a muscle is
considered as a separate entity during
dissection when it can be easily separated
from its surrounding structures. The
epimysium that envelopes a muscle can be
regarded as a natural boundary that
identifies its independent status. For each
muscle identified in this study, a clear
cleaving fibrous sheath made separation of
muscles unambiguous.

To consider the deep stratum of flexor
pollicis brevis as a separate muscle[2] and
tag it as the first palmar interosseous is an
undesirable assumption. Even though these
deep fibers have separate innervations, dual
innervations, from the ulnar nerve; it is not a
justification to consider them as separate
entities.

The human body poses many similar
examples as in the case of pectineus muscle
(femoral and obturator nerve supply);
adductor magnus is yet another example
being supplied by the sciatic and obturator
nerves; However, neither of these muscles

were considered to be two separate entities,
but were considered as a composite muscle
on the account that no fibrous cleavage was
found between its components.

To consider flexor pollicis brevis muscle
as a composite muscle on the account of the
above mentioned similarities may be more
justified than considering it as two separate
muscles. Even this, we suppose, is adopted
to cheer supporters of four palmar interossei
muscles as opposed to the well established
four dorsal interossei muscles.

Furthermore, functionally speaking, the
palmar interossei adduct the fingers. Thus
the thumb requires no palmar interosseous
muscle because of the thumb already
possessing its own powerful adductor
pollicis muscle.
Palmar neural anastomosis: another alert
to surgeons

The palmar anastomosis between
median and ulnar nerves at different levels
especially the anastomosis in the palm
beneath the distal edge of the flexor
retinaculum makes this anastomosis
vulnerable in the surgical interventions, like
the carpal tunnel release. Surgery
literature[16-18] did not bring this issue to the
alert of surgeons operating in the palm field.

The high percentage (53.3%) of the
presence of anastomosis and the variation in
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its location as revealed in this study should
be considered by surgeons to be avoided in
procedures carried on to decompress carpal
tunnel in the carpal tunnel syndrome, drain
palmar abscess and to free Dupyturen’s
contracture.
Variation in the mode of origin of the
recurrent branch of the median nerve:

The mode of origin of the recurrent
branch of median nerve closely confirm
with another study6 that reported the
recurrent branch of median nerve as the
first branch in the palm in 83.3% of the
cases. This usual position of the motor
branch makes it vulnerable in blind median
nerve decompression. The surgeon is thus
advised to release the retinaculum starting at
its proximal edge.
Bilateral identical innervation:

The results of the present study
concluded that there was no significant
laterality in the mode of innervation of each
of the thenar muscles studied. To our
knowledge, no literature dealt with this
issue. According to current results, it may
be said that when one hand is affected by
disease or injury of its nerves, an EMG
study performed on its lateral counterpart
may help the physician to have a better idea
about the prognosis of the affected hand
since both hands are likely identical
regarding the mode of innervation of
muscles. If thenar muscles were shown to
have a double ulnar and median innervation
then an injury of the median nerve will
prove less crippling to the thumb of the
patient bearing in mind the ulnar nerve
compensation especially for flexor pollicis
brevis and opponens pollicis (Table-1).
The EMG method used in this study versus
conventional EMG study

The conventional EMG method records
the compound muscle action potential
(CMAP) from the thenar muscles as a bulk.
It considers thenar muscles as being
supplied by the median nerve. Thus, the
conventional method does not specify the
exact innervation of each muscle as has
been demonstrated in this study.

With the EMG conventional method, to
say that a specific nerve was severely or
mildly injured, this depends on many
observations such as including increased
insertion activity, spontaneous activity of
positive sharp waves, fibrillation and/or
fasciculation potentials and a decrease in the
sensory action potential and/or CMAP
amplitude. In addition to prolonged
latencies and a decrease in the conduction
velocity or even absent responses. Yet, in
clinical practice, many patients though they
suffer a complete injury as revealed in
conventional EMG method they can still
perform almost normal movements of the
thumb and even the bulk of the thenar
muscles is affected to a small extent after a
considerable time following the injury. This
could attract the attention of the
electromyographer and may mislead him.

From prognostic point of view if the
method used in this study is applied
conventionally, the severity of the injury
can be expressed in terms of muscles
involved. Many muscles as revealed in this
study received mixed innervation and will
retain their function on the long run.

The possible drawback of the EMG
method used in this study may be the
multiple painful needle insertion sites.
Anatomically speaking, there might be a
possible radial artery injury. The radial
artery passes into the hand between the two
heads of 1st dorsal interosseous muscle then
enters the two heads of adductor pollicis to
form the deep palmer arch. The penetration
of the recording needle to adductor pollicis
muscle may jeopardize the radial artery or
its branches leading to radial artery injury
and bleeding. This problem should be kept
in mind though it was not confronted in this
study.

Studies to date have been criticized in
that volume conduction from adjacent
muscles and stimulus spread to adjacent
nerves can complicate electrophysiologic
interpretation[17]. The use of collision
studies may lessen the likelihood of these
pitfalls, but it dose not eliminate them[18].
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Only anatomic confirmation can be
considered definitive.
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ISOLATION AND PURIFICATION OF MYELOPEROXIDASE FROM
HUMAN POLYMORPHONEUCLEAR-CELLS (PMN)

Essam F.A. Al-Jumaily1 BSc MSc PhD, Muntaha A.K. Al-Safar2 BSc MSc PhD,
Rhagad A.A. AlSuhail3 BSc MSc PhD

Abstract
Background: Myeloperoxidase (MPO)
oxidoreductase, EC.1.11.1.7 stored in granules of
neutrophils ingest microorganisms by generating of
reactive oxidants.

Objective: Isolation and Purification of (MPO) from
polymorphonuclear cells.

Methods: The enzyme was purified from
polymorphonuclear blood cells by Ion exchange
chromatography by CMC and gel filtration
Sephacryl S.200 column and SDS electrophoresis.

Results: Polymorphonuclear cell (PMN) were
isolated from human blood; cell extract was prepared
by homogenizetion of cell pellets in 0.34 M sucrose.
Human (PMN) Myeloperoxidase (MPO) has been
purified to homogeneity by two- steps procedure,
which included CM-cellulose ion exchange

chromatography and Sephacyl S- 200 column at
purification fold and recovery of 1.281 and 43.94%
respectively. The final product was homogeneous
when examined by SDS -polyacrylamide gel
electrophoresis. The molecular weight of the enzyme
is 80,000 daltons as determined by SDS- PAGE and
88,000 daltons by Sephacyl S-200.

Conclusion: The purification of MPO with accepted
yield may open new approaches for its using in the
medical application as preparing of monclonal
antibodies and diagnostic kits for detection of
antimyeloperxidase that are required for some
inflammatory diseases

Keywords: Polymorphonulear cells; Myeloperoxidase
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1Introduction
Myeloperoxidase (MPO) (donor,

hydrogen peroxide oxidoreductase, E.C.
1.11.1.7 is a heme-containing enzyme stored
in immense amounts in azurophilic granules
of neutrophils, these granulocytic cells
ingest microorganisms into phagosomes
where it is killed by generating an array of
reactive oxidants[1,2]. It is assumed that
MPO acts by producing hypochlorous acid,
HOCl, which is also likely to contribute to
the tissue damage caused by neutrophils at
sites of inflammation[3,4]. MPO belongs to
the mammalian peroxidase superfamily the
enzyme is a disulfide-linked dimer (2) of
145KDa with each heavy subunit containing
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Institute, Baghdad, 3Dept. Biology, Science
College, University of Baghdad.
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a heme group and this enzymes includes
eosinophil peroxidase, lactoperoxidase,
thyroid peroxidase[5,6].

The enzyme represents 5% of
neutrophil 1% of monocyte protein but has
been believed to be absent from
macrophags[7]. MPO is a major neutrophil
protein and may be involved in the nitration
of tyrosine residues observed in a wide
range of inflammatory diseases that involve
neutrophils and macrophage activation,
MPO is released into the extracellular
medium where its measurement can be used
as an index of neutrophil activation[8]. Most
of hydrogen peroxide generated by
neutrophils is consumed by MPO[9].

Methods
Isolation of polymorphonuclear cells
(PMN). The method of vasiliauskas was
followed by[10] and the blood was aspirated
from 40 healthy donor’s.
Purification of human leukocyte
Myeloperoxidase:-
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First step: Preparation of crude extract
1- (PMN) extracts were freezer and thawed
several times[11].
2-Pellet suspended in 0.34 M sucrose
3-This is considered the crude.
Second step: CM-Cellulose column
chromatography

The concentrated crude cell extract
which contained all the Myeloperoxidase
and then applied to a column of CM-
Cellulose (3.5x15cm) was equilibrated with
0.02M sodium acetate and 0.1M NaCl
(pH=5.0) overnight at 4oC . The column of
CMC washed with 60ml of the same buffer
and the enzyme was eluted with a linear
gradient in the same buffer from 0-0.5M,
NaCl, total gradient was 150ml, fractions of
3ml were collected.
Three step: Sephacryl S-200 column
chromatography

The active concentrated
Myeloperoxidase was placed on column (2
x 70 cm) which had been equilibrated with
0.1 potassium phosphate (pH=7.3) and
washed with the same solvent. Fractions of
3ml were collected.

Estimation of Myeloperoxidase activity:
Myeloperoxidase activity was

determined by the method of Chance and
Maehly[12]. The reaction mixture (3ml)
contained 1ml of 50mM Sodium phosphate
(pH=7.3). 2ml of 20mM guaiacol, 20ml of

40mM H2O2 and then enzyme. The reaction
was started by adding H2O2 and increase in
absorbance at 470nm was followed in
Spectrophotometer. One unit
Myeloperoxidase was defined as the amount
of enzyme causing increase of 1 unit in the
absorbance at 470nm in 1min. at 20oC under
these Conditions.

Protein Determination:
The protein content of the cell free

extract was determined by the method of
Barford et al.,[13]. With Bovine Serum
Albumin (BSA) as the standard.
Sodium Dodecyl Sulphate-
Polyacrylamide Gel Electrophoresis
(SDS-PAGE).

This was parformd as described in
Garfine[14] for the Lamemmli system using
Bio-Red vertical slab gel cell.
Electrophoresis utilized a 0.1M Tris-glycine
buffer, pH=8.3 and 1% SDS and 2-
mercaptoethanol. A 7.5% gel was
employed.

Results
The purification of human (MPO)

from (PMN) cells (Table I) included two
steps, firstly, CM-cellulose ion exchange
chromatography, in this step one peak was
obtained (Figure1) which had fold and
recovery of 2.96 and 92.12% respectively.

Table 1: Purification of Myeloperoxidase form human neutrophil

Sample Volume Enzyme activity
u\ml

Total unit Protein
mg\ml

Specific activity
u\mg

Fold Yield

Crude
CM-Cellulose
Sephacryl S-

200

20
12
9

117.3
180.09
105.5

2346
2161.08

949.5

1.35
0.7

0.32

86.9
257.27
329.69

1
2.96
1.

281

100
92.12
43.94

The active product of the CMC step
which was loaded on Sephacyl S-200
column gave one peak (Figure 2) and with

fold and yield 1.281; 43.94% respectively.
The specific activity of the purified human
MPO was 234.44 unit/ mg.
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Figure 1: CM-Cellulose chromatography of human polymorphonuclear myeloperoxidase fractions
obtained from crude sample. The column (3.5x15 cm) was equilibrated with 0.02M sodium acetate and

0.1M NaCl, pH 5.0 and eluted with a linear gradient in the same buffer from 0-0.5M NaCl. Total gradient
was 250 ml.

Figure 2: Sephacryl S-200 gel filtration of myeloperoxidase. Concentrated solution from CM-Cellulose (3
ml) was loadaed on a Sephacryl S-200 column (2x70 cm) which was equilibrated Myeloperoxidase was

eluted with the same solution and fractions of 3 ml were collected

The molecular mass estimated by
two methods; the gel filtration by using
Sephacryl S-200 column and with the
standard molecular weight protein (Figure
3). The molecular weight was estimated to

be 88,000 Daltons .The second method was
SDS-polyacrylamide gel electrophoresis, the
purified (MPO) appeared as one band at
position corresponding to molecular weight
of 80,000 daltons (Figures 4 and 5).
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Figure 3: Determination of molecular weight for human MPO by gel filtration by using
Sephacryl S-200 Column (70x2 cm)



Myeloperoxidase from human polymophoneuclear …. Al-Jumaily et al

Iraqi Journal of Medical Sciences ١٣٢

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5

0 0.2 0.4 0.6 0.8 1

Figure 4: Determination of molecular weight for human MPO by SDS
polyacrylamide gel electrophoresis.

In previous studies human (MPO)
was purified from Leukocytes of pool
peripheral blood from several donors,
heterogeneity has been observed in the
purified (MPO) obtained in this way
possibly due to the heterogenecity of its
source and several form of human (MPO)
have been separated by polyacrylamide gel
electrophoresis[15].

Discussion
Matheson[16] purified human

leukocyte ( MPO) to homogeneity by three
steps namely, dialysis of agranule extract
against low salt buffer, Sephadex G-75
chromatography and Carboxy methyl
cellulose chromatography. The final yield of
activity was excellent and represented 79%
of the orginal activity in leukocyte
homogenate, the final homogeneous when
examined by acid polyacrylaimde gel
electrophoresis and Sedimentation
equilibrium ultracenterfugation, while[17]

purified human (MPO) from Leukemia HL-

60 by Carboxymethyl Sepharose CL-6B
column chromatography, and Sephacryl S-
200 gel Filtration with 31.2% yield and
737.1 unit/mg specific activity. They found
that MPO consisted of a small size; Mr
79,000 daltons in addition to large size Mr,
153,000 daltons the small MPO differed in
immunological properties from large MPO.

Brown[18] purified human
myloperoxidase to sodium dodecyl sulfate-
polyacrylaimde gel electrophoresis and a
minor band with apparent molecular masses
of 60000 Daltons and 15000 Daltons
respectively, were recognized by both
antibodies- under reducing and denaturing
conditions on polyacrylaimde gel
electrophoresis , human myelperoxidase
gave rise to bands of Mr
57,000;39,000;500[5].

Kettle[19] purified (MPO) from
neutrophils, azurophilic granules released
by sonication of cells are extracted using
cetyltrimethyl- aminonium bromide
(CTAB), purification of the enzyme was

lo
g
M
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Rm
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Myloperoxidase (80000)
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Carbonic anhydrase (30000)

Ovalbumin (432000)

Trypsin inhibitor (20000)

 - lactoalbumin (14400)
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done by column chromatographys using
concanavalin A bound Sepharose followed
by CM-Sepharose, final purification
achieved by Chromatography on a phenyl -
Sepharose column.

The purification of MPO with
accepted yield may open new approaches
for its using in the medical application as
preparing of monclonal antibodies and
diagnostic kits for detection of
antimyeloperxidase that are required for
some inflammatory diseases[19-21].
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ROLE OF TOTAL AND LIPID -BOUND SIALIC ACID IN
DISCRIMINATIG ACTIVITES OF RHEUMTOID ARTHRIRIS

PATIENTS

Alaa K.Mohammed1 Ph.D , Yahya Y.Z.Farid2 Ph.D Israa S.Mohammed1 B.Sc

Abstract:
Background: It is known that total serum sialic acid
(TSA) and lipid bound sialic acid (LSA) levels may
be altered by different types of disease included
Rheumatoid Arthritis (RA) and inflammatory
disease, therefore the evaluation of these compounds
in serum patients with RA may elucidate the
relationship between its levels and disease activity.

Aim: This study was designed to evaluate the
clinical application of serum total sialic acid (TSA)
and lipid bound sialic acid (LSA) levels in patients
with RA, considering the disease activity and
compare the levels with a normal group.

Method: The study was carried out on ninety-seven
healthy and sick adults. Fifty-four (37 female, 17
male) patients with RA disease. Of them 29 patients
(21female, 8 male) had low disease activity [age
range 32-65 years] and twenty-five patients (16

female, 9 male) had high disease activity [age range
22-52 years]. They were compared with 43 healthy
persons [age range 19-64 years]. Colorimetric
methods were used for determination TSA and LSA
in serum samples.

Results: Total sialic acid and lipid bound sialic acid
levels in serum patients with RA show significantly
increased when compared to normal group, and more
increased in patients with high activity disease.

Conclusions: Based on our results, serum TSA and
LSA level would be used as a good marker for
discriminating between activities of RA disease.

Key words: Rheumatoid Arthritis, sialic acid, and lipid bound
sialic acid.
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1Introduction
Sialic acid (SA), a class of important

ketoses that contain nine-carbon atom, is an
acetylated derivative of neuraminic acid (2-
keto-5-amino-3, 5-dideoxy-d-nonulosonic
acid)[1]. Sialic acid is widely distributed in
nature as non-reducing termini of
glycoprotein and glycolipids. About 70% of
the total sialic acid (TSA) of eukaryotic cell
is found on the cell surface and the
remainder is distributed primarily in the
endoplasmic reticulum, mitochondria and
lysosomes[2].

Because of their acidic nature, SA
impart a negative charge to the cell surface
and are important in cell-to-cell or cell-to-
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matrix interactions.SA residues on the cell
surface may also be involved in masking
cell surface antigens and may serve as
receptors for lectins, virus particles, some
hormones and antibodies[3].However, they
can also act as critical components of
ligands recognized by a varity of animal,
plant and microbial proteins termed sialic
acid binding lectins[4].

In human, SA is present in Alpha-1-
acid glycoprotein(AAG), haptoglobin,
ceruloplasmin and transferrin , which are
acute phase rectants[5,6]. Sialic acid levels
vary physiologically with age, but their
levels may also be influenced by such
conditions as inflammation, neoplastic
tumor or in born genetic disorders, which
cause abnormal sialic acid metabolism[7].

Marked elevation of serum (TSA
and LSA) that correlate with the clinical
activity of a disease have been documented
in many pathological states, included
cardiovascular disease, different types of
cancer and inflammatory reaction, where the
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underlying pathology is either of tissue
destruction, tissue proliferation,
depolymerization or inflammation[8,9]. The
role of total sialic acid (TSA) includes a
small amount of free sialic acid as well as
glycoprotein and glycolipid-bound sialic
acid (LSA) in the various pathological
processes promoted us to investigate and
find some typical differences between the
content of TSA and LSA values in sera
patient with Rheumatoid Arthritis and
compared with normal group.

Materials and Methods
Chemicals: Standard solution for sialic acid
of 500µg/ml concentration was prepared by
dissolving 50 mg of standard N-
acetylneuraminic acid in 100 ml of distilled
water, and on the day of determination, the
stock solution was diluted with phosphate
buffer saline at pH 7.4 to give the following
standard solutions (5.0, 10.0, 15.0, 20.0,
25.0, 30.0 µg/ml) for calibration curve
measurement.

Subjects: Sera samples of the measurement
of TSA and LSA were obtained from five
groups of subjects who were attending

Rheumatology Outpatient Clinic Division in
Baghdad Teaching Hospital- Medical City
from April to August 2004.

The patients with RA were divided
in to two groups after evaluation of their
disease activity by the Tentative EULAR
Criteria[10]. [Number of tender joints:
maximum 28; number of swollen joints;
maximum 28; pain score: zero (no pain) to
10 (very sever pain), erythrocyte
sedimentation and morning stiffness of at
least 30 min duration].
Group (1) consisted of 43 adult healthy
blood donors as control subjects. Mean age
was 44.3±4.2 (range: 19-64) with the male
to female ratio being 0.72.
Group (2) and (3) consisted of patients (8
male, 21 female) were enrolled with less
than 14 swollen joints and one hour
morning stiffness were considered to have
low activity of the disease.
Group (4) and (5) consisted of 25 patients (9
male, 16 female) had been diagnosed with a
higher number of swollen joints and more
prolonged morning stiffness, were
considered to have a high degree of
inflammation. Characteristics of the above
groups were presented in table 1 and 2.

Table 1: Characteristics of the Rheumatoid Arthritis Groups (2) and (3) low activity

Character Group (2) Group (3)
Sex
No. of patients
Age range (yrs)
Mean age (yrs)
Duration of disease (yrs)
Morning stiffness (h)
No. of tender joints
No. of swollen joints
ESR (mm/h)
Positive rheumatoid factor

Male
8.0

32-65
55.301.90
6.901.10
0.700.20
15.203.0
6.101.20
36.08.0

5/8

Female
21.0

19-16
48.82.30
5.901.20
1.100.30
16.202.30
8.902.0
34.02.0

17/21
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Table 2: Characteristics of the Rheumatoid Arthritis Groups (4) and (5) high activity

Character Group (4) Group (5)
Sex
No. of patients
Age range (yrs)
Mean age (yrs)
Duration of disease (yrs)
Morning stiffness (h)
No. of tender joints
No. of swollen joints
ESR (mm/h)
Positive rheumatoid factor

Male
9.0

22-52
45.67.9
5.21.2
3.41.1
18.92.3
15.13.5
65.05.0

9/9

Female
16.0

19-58
43.84.8
6.62.3
3.30.3
24.00.8
14.22.5
78.05.0

Serum preparation:
Venous blood samples were

collected by utilizing disposable needle and
plastic syringes from each patient and
control, and then allowed at room
temperature for 10 minutes for clotting; sera
were separated by centrifugation at 3000
rpm (10 min) and stored at (-20Co) until
tested for TSA and LSA levels.
Measurement of serum TSA by
resorcinol reagent:

Serum TSA values determination
was performed as previously described (11).
Briefly, 20 µl of serum was diluted to 500
µl in to screw-capped tubes with distilled
water; the tubes were vortexes and placed in
ice.

To each tube for TSA test, 1ml of
resorcinol reagent (including 10ml 2%(w/v)
stock resorcinol in water, 9.75 ml water,
0.25 ml 0.1M CuSO4, brought to a final
volume of 100 ml with concentrated HCL).
Then each tube was capped, vortexed, and
placed in100Co boiling water (15minutes),
then cooled for 10 minutes in an ice bath.
One ml of butylacetate/n-butanol (85:15
v/v) was added to the reaction mixture, the
tubes were vortexes and centrifuged at 2500
rpm for 10 minutes at room temperature.
The absorbance of the blue color
supernatant was recorded at 580 nm.
Measurement of serum LSA:

LSA was measured according to the
method described by Katopodis and co-
workers[12,13]. Fifty-µl serum was placed in
screw-capped tubes, 3ml of cold (4oC)

chloroform/methanol (2:1;v/v) mixture was
added to each tube for total lipid extraction,
the tube were capped and vortexed for 30
seconds, 0.5 ml cold water was added to
each tube and the tubes were centrifuged for
5 minutes at 2500 rpm at room temperature.

The upper phase (aqueous layer
containing LSA) was transferred to another
screw-capped tube. Fifty µl of
phosphotungstic acid (1g/ml) was added to
each tube .The tubes were vortexed and
allowed to sit at room temperature for 5
minutes. The tubes were then centrifuged at
room temperature for 5 minutes at 2500
rpm. After that the supernatants were
decanted and the remaining pellets were
redissolved in 1ml at 37oC water by
vigorously vortexing for 1 minute and sialic
acid content was determined as mentioned
for TSA.

Statistical analysis:
TSA and LSA sensitivity was

calculated as the percentage of patients
having values above cut-off level 2SD
(standard deviation). Student’s t-test was
used to compare the levels of serum mean
values in patients with normal.

Results
The aim of the present investigation

is to find some typical role of TSA and LSA
as a diagnostic pointer in inflammatory
active disease to enable us for clinically
meaningful difference with respect to serum
TSA and LSA levels by comparing its levels
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between normal subjects and different
categories of patients with RA and related to
degree of inflammation.
Normal subjects:

Comparison of the distributions of
the serum TSA and LSA in both sexes,
Table (3); shows that the mean serum values
for TSA in female and male was
(63.61±10.69) and (71.52±5.62) mg/dl

respectively, while the mean serum value
for LSA was (20.50±3.68) and (23.90±4.26)
mg/dl for female and male respectively. The
results show little differences between
females and males for both TSA and LSA,
so that the total means for both sexes was
(67.57±7.56) and (22.20±3.29) mg/dl
respectively.

Table 3: Serum levels of TSA and LSA in normal

Sex TSA mg/dl (Mean±SD) LSA mg/dl (Mean±SD)
Female (n=25)
Male (n=18)

63.31±10.69
71.52±8.82

20.50±5.68
23.90±4.26

Total (n=43) 67.57±7.56 22.20±3.29

Rheumatoid Arthritis (RA) patients:
TSA and LSA were analyzed with

respect to degree of inflammation of the
disease, so separate calculation was made
for each test’s levels of 43 normal and 54
patients with RA are shown in table 4. In the
normal sera samples the overall TSA level
was found to be (67.57±7.56) mg/dl, while
the corresponding level in 54 patients sera
samples was (88.25±12.96) mg/dl, this
increase of 31% in TSA level was
statistically significant (P<0.001).

Both in the normal and the various
groups of patients with different degree of
disease, there were significant difference
between values obtained for females and

males for each characteristics of the disease
state, therefore they were grouped
independent. The mean serum TSA levels
was found to be (79.22±11.01) and
(76.90±10.23) mg/dl for female and male
with low activity; and (104.23±27.22) and
(92.68±17.27) mg/dl for serum female and
male with high active disease.

The magnitude of the increase in the
value varied between 17% for female and
14% for male patients with low activity. In
contrast, the magnitude of the increase in
serum TSA level varied between 54% and
37% for female and male with active
disease respectively.

Table 4: Serum TSA values of patients with RA patients.

Cases mg/dl (Mean±SD) Change in TSA level (%)
RA with Low activity

Female (n=21)
Male (n=8)

79.22±11.01
76.90±10.23

+17
+14

RA with High activity
Female (n=16)
Male (n=9.0)

104.23±27.22
92.68±17.26

+54
+37

Total (n=54) 88.25±12.96 +31
Normal (n=43) 67.57±7..56 -

The sensitivity of TSA observed in
our study fell from 38% (8 of 21) to 25% (2
of 8) for female and male with low activity
disease, while the values reached 75% (12
of 16) to 56% (5 of 9) for female and male

with high activity disease figure 1, this
increase of sensitivity might contribute to
the development of RA and to the
progression of the disease itself.
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Figure 1: Sensitivity of TSA in patients with (RA)

Striking differences were found in
the levels of serum LSA (Table 5). The
mean LSA level in 43 normal was found to
be (22.20±3.29) mg/dl, while the mean LSA
in overall sera patients with RA was
(30.92±4.11) mg/dl, this 39% increase in the
LSA level was statistically significant
(P<0.001).

The results show significant change
between values obtained for both sexes, so
the increase in the LSA serum level was
more pronounced change when the patients
were grouped according to the high activity
of the disease and the extent of the increase
varied between 62% for female and 45% for
male with active disease.

Table 5: Serum LSA values of patients with RA patients

Cases mg/dl (Mean±SD) Change in LSA level (%)
RA with low activity

Female (n=21)
Male (n=8)

28.69±5.38
26.71±3.41

+29
+20

RA with high activity
Female (n=16)

Male (n=9)
36.05±8.09
32.26±6.95

+62
+45

Total (n=54) 30.92±4.11 +39
Normal (n=43) 22.20±3.69 -

Figure 2 shows the distribution and
the sensitivity of LSA in the serum normal
and in the RA patients according to the
activation and severity of the disease. The
mean serum LSA level in the total groups of
RA was significantly elevated than normal

value and the sensitivity fell from 43% (9 of
21) to 37% (3 of 8) for female and male
with low activity and 56% (9 of 16) to 44%
(4 of 9) for female and male patients with
high activity disease.

Figure 2: Sensitivity of LSA in patients with (RA)

TSA TSA TSA TSA

LSA LSA LSA LSA
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Discussion
The present study demonstrates that

the mean serum TSA and LSA levels in
patients with RA was significantly increased
compared to normal, this results confirm
those of studies that observed high plasma
or serum TSA and LSA in patients with
cardiovascular disease, inflammatory
reaction and different types of cancer[14-17].

TSA includes a small amount of free
sialic acid as well as glycoprotein and
glycolipid-bound sialic acid, these
oligosaccharide chains, with sialic acid on
the N-terminal position, are present on the
cell surface.Sialic acid induces an
electronegative charge[12] because, as a
relatively strong acid (pKa=2.6), it is
completely ionized at physioiogical pH[18].

This ionization plays a major role
because the distribution of cell surface
dense anionic sites is correlated, in vitro,
with abnormal cell aggregation[19]. The
mechanism of increased serum SA level in
inflammatory conditions is unclear, but
several explanations have been proposed
these include: (a) spontaneous release of
aberrant SA-containing cell surface
glycoconjugates, (b) increased levels and /or
glycosylation of normal serum
glycoproteins[16].

One of hypothesis of increase of
plasma or serum TSA levels in patients with
inflammatory state could be explained by an
increased output of serum proteins from the
liver due to some type of acute phase
protein. This also requires an increase in the
activity of sialidase, which will catalyze and
remove the sialic residues from an acute
proteins[20].
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THE ROLE OF CERVICAL SCREENING IN EARLY
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Abstract
Background: Papanicolaou (pap) smear is the most
effective cancer prevention screening tool ever devised.

Objective: To study the prevalence of cervical
inflammatory, premalignant and malignant lesions and
to identify factors related to the prevalence of those
lesions.

Methods: A cross sectional study was conducted over
3 months period on 302 women attending a
Gynecology and Obstetrics outpatient clinic. A detailed
history was recruited and pap smear was performed
after taking patient consent.

Results: Among the total of 300 satisfactory pap
smears, pathological changes were found in 209
(67.7%) while the rest 91 (30.3%) did not show any
abnormality. More than one type of pathology were
found in some cervical smears. The prevalence of
different pathological changes revealed by cytological

diagnosis of 302 pap smear were: Non-specific
cervicitis 188(62.7%), Squamous metaplasia 23
(7.7%), Moniliasis 11 (3.7%), Squamous dysplasia
(mild and moderate) 7 (2.3%), trichomouns vaginalis
4(1.3%), HPV infection 4(1.3%), IUCD changes
4(1.3%) and 2 smears (0.7%) were unsatisfactory and
excluded from the study.

Conclusions: The prevalence of pre-carcerous and
carcerous cervical lesions are low and comparable to
other studies. Low educational level and improper
genital and sexual hygienic practices are associated
with inflammatory smears, and they are common
findings among women with pre-carcerous lesions.
History of prior genital infection, using contraception,
abortion and curettage are associated with cervicitis.

Keywords: pap smear, cervical cancer, cervicitis
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1Introduction
Cervical cancer is the second or third

most common neoplastic disease affecting
women[1]. In Iraq cervical cancer ranks the
tenth within the leading cancers for females[2].
The Pap test is a screening tool that identifies
women likely to have pre-malignant disease
and high risk for cervical cancer[3].

Cervical Intraepithelial neoplasia
(CIN) and cervical cancer remain important
health problems for women worldwide, with
high morbidity and mortality[4,5]. Risk factors
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for cervical cancer are: multiple sexual
partners, male partners with multiple sexual
partners, early age of first intercourse, male
sex partner who has had a partner with
cervical cancer, current or prior HPV
infection or condyloma, history of herpes
simplex infection, HIV infection, history of
STD, immuno-suppression (e.g. renal
transplant), smokers of abusers of other
substances including alcohol, history of lower
genital tract dysplasia or cancer, and low
socioeconomic status[6-8]. This study aims at
studying the prevalence and factors associated
with various cervical lesions (inflammatory,
pre-malignant, and malignant).

Patients and methods
A cross sectional study was carried

out at the gynecology and obstetric outpatient
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clinic of Al-Kadhimiya teaching hospital
during the period between the first of July to
the end of September 2000. A convenient
method of sampling was used sample was
obtained from women attending the outpatient
clinic of Gynecology and Obstetric at Al-
Khadhimiya teaching hospital.

A pre-coded, pre-tested questionnaire
form was administered to each woman and a
gynecological examination was performed
after taking patient consent. Cervical smear
was done to each woman. Inclusion criteria
was married woman (divorced and widows
are included also) while the exclusion criteria
were pregnancy, abortion, and vaginal
bleeding of any type.

Data obtained from the study sample
included information on demographic and
socioeconomic status like age in years, age at
marriage and edcational level, hygienic
practices like using sanitary pads,method of
underwear drying and washing after
intercourse, and other data related to
reproductive, obstetrical and gynecological
history such as aage at menarche, age at first
livebirth, gravidity, parity, prior lower
genitaltract infection for the last year and
curettage, and contraception.

Each woman was examined
gynaecologicaly, then cervical smear was

taken. The prevalence of Different
pathological changes detected by pap smear
were studied in relation to different variables..
Statistical analysis were done using SPSS
version 7.5 computer software (statistical
package for social sciences) in association
with EPI.6.2 computer software.

Results
Of the total of 302 women to whom

pap smear was performed, 99.3% (300
women) had satisfactory smears and only 2
(0.7%) were inadequate. Pathological changes
were found in 209(69.7%) women while
91(30.3%) had normal cervical smears. It was
possible to find more than on cytological
changes in one smear, that,s why addition of
the number of different pathological changes
in some tables of this study are higher than
209. Results showed that 62.7% of women
had non-specific cervicitis.

The prevalence of pathological
changes evident by pap smear and its types
were; Non-specific cervicitis 188(62.7%),
Squamous metaplasia 23 (7.7%), Moniliasis
11 (3.7%), Squamous dysplasia (mild and
moderate) 7 (2.3%), trichomouns vaginalis
4(1.3%), HPV infection 4(1.3%), and IUCD
changes 4(1.3%) (Table 1).

Table 1: The prevalence 95% CI (%) of pathological changes evident by pap smear

Type of pathological changes No. %

Non specific cervicitis
Squamous metaplasia

Moniliasis

188
23
11

62.7
7.7
3.7

Squamous dysplasia
Mild

Moderate
Severe

6
1
0

2
0.3
0

Trichomonus vaginalis
HPV

IUCD changes
All pathology*
No pathology

4
4
4

209
91

1.3
1.3
1.3
69.7
30.3

Total 300 100
*More than one type of pathology is possible



Cervical screening in early detection …. Al-Ani et al

Iraqi Journal of Medical Sciences 143

Table 2 shows that the prevalence of
non-specific cervicitis was more among
women below 30 years of age (69.5), while
all cases of HPV and squamous dysplasia
were among those below 40 years of age. The
mean age ±SD of women with non-specific

cervicitis was 34.6±9.4 , mean age at marriage
and age at first live birth was 18.4± 4.4 and
19.9± 4.3 respectively , the latter two were
found to be significantly lower than those
without cervicitis (P<0.05) by using t-test.

Table 2: The prevalence of different pathological changes shown by pap smear by age of
women

Type of pathological* changes
Age of women (years)

<30 30-39 40+ Total
No.

(n=95)
%

No.
(n=103)

%
No.

(n=102)
% No.

Non specific cervicitis
Squamous metaplasia

Moniliasis
Squamous dysplasia

Trichomonus vaginalis
HPV

IUCD changes

66
7
3
2
0
1
2

69.5
7.4
3.2
2.1
0

1.1
2.1

62
8
5
5
2
3
0

60.2
7.8
4.9
4.9
1.9
2.9
0

60
8
3
0
2
0
2

58.8
7.8
2.9
0
2
0
2

188
23
11
7
4
4
4

* More than one type of pathology is possible

Table 3 summarizes the studied
factors that were significantly associated with
cervicitis. The prevalence of non-specific
cervicitis were found more among women
with lower educational level (P<0.001).
results also showed that more prevalence of
cervicitis was among women not using
sanitary pads 65.5%, women using indoor
method of underwear drying 86.9%, and those
who did not use to wash after intercourse
88.7% and the difference was found to be
significant (P<0.001). It was also found that

the prevalence of cervicitis was significantly
higher among women with history of lower
GTI 73.1% and those with history of
curettage 80.4% (P<0.001).

The mean age±SD of women with
HPV and dysplasia was 34± 1.6 and 32± 1.3,
mean age at menarche 12± 1.2 and 13± 1.1,
age at marriage 20± 1.4 and 21± 1.2, age at
first live birth 22± 1.5 and 23± 1.4, gravidity
4± 0.8 and 3± 0.7,and parity 4± 0.7 and 3±
0.4 respectively.

Table 3: The prevalence of non-specific cervicitis by different Variables

Variable
Non specific cervicitis

X2 df P(X2)Present Absent Total
No. % No. % No. %

Educational level
Illiterate 51 67.1 25 32.9 76 100

23.8 5 <0.001*

Read & write 39 72.2 15 27.8 54 100
Primary ed. 52 71.2 21 28.8 73 100

Intermediate ed. 29 63.0 17 37.0 46 100
Secondary ed. 10 34.5 19 65.5 29 100

Higher ed. 7 31.8 15 68.2 22 100
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Table 3: Continued

Using sanitary pads
Yes 1 9.1 10 90.9 11 100

14.5 1 <0.001*
No 173 65.5 91 34.5 264 100

Method of underwear drying
Indoor 133 86.9 20 13.1 153 100

78.6 2 <0.001*Outdoor 54 37.5 90 62.5 144 100
Both 1 33.3 2 66.7 3 100

Washing after intercourse
Yes 77 45.0 94 55.0 171 100

56 1 <0.001*
No 102 88.7 13 11.3 115 100

History of prior lower G.T.I.
Yes 171 73.1 63 26.9 234 100

49.3 1 <0.001*
No 17 25.8 49 74.2 66 100

History of curettage
Yes 78 80.4 19 19.6 97 100

19.3 1 <0.001*
No 110 54.2 93 45.8 203 100

Using contraception
Yes 113 68.9 51 31.1 164 100

7 1 <0.001*
No 55 52.9 49 47.1 104 100

* significant association

Table 4 shows that all women with
HPV were housewives with history of prior
lower GTI (during the last year) and all of
them were not using sanitary pads. Half of
those womwn had genital warts and used

indoor method of underwear drying. One
quarter of them were illiterate but none of
them were using barrier method of
contraception.

Table 4: The prevalence of some characteristics of women with HPV *

Characteristics Prevalence % (no.)
Housewife
Illiterate

Not using sanitary pads
Indoor underwear drying

Not washing after intercourse
Genital warts

Prior lower G.T.I.(for the last year)
Using Contraceptive pills

Using IUCD

100 (4)
25 (1)
100(4)
50 (2)
25 (1)
50 (2)

100 (4)
25 (1)
25 (1)

*number of cases=4

Table 5 shows that majority of women
with cervical intraepithelial neoplasia (
squamous dysplasia) were housewives 85.7%
and had history of lower GTI 85.7%. All of
them were not using sanitary pads but 71.4%

were using indoor underwear drying and
28.6% did not use to wash after intercourse.
However none of them were using barrier
method of contraception although 40% used
contraceptive pills.
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Table 5: The prevalence of some characteristics of women with dysplasia
(shown by pap smear)*

Characteristics Prevalence %(no.)
Housewife
Illiterate

Not using sanitary pads
Indoor underwear drying

Not washing after intercourse
Genital warts

Prior lower G.T.I. (for the last year)
Using Contraceptive pills

Using IUCD

85.7 (6)
14.3 (1)
100 (7)
71.4 (5)
28.6 (2)
28.6 (2)
85.7 (6)
40 (2)
20 (1)

* number of cases=7

Discussion
The percentage of total different

pathological changes revealed by pap smear
was higher than in other study[9], this may be
due to differences; in population’s
characteristics, smear taking and other
technical factors. but regarding the type of
pathological changes the prevalence of
Trichomonus vaginalis infection was lower
than in other studies[9,10] and The percentage
of non-specific cervicitis was lower than in
other studies too[11,12] and was more common
among younger age groups[11] which may be
related to socioeconomic, reproductive and
behavioral differences.

On the other hand the percentage of
HPV infection was in agreement with that of
Hassan[9]. Squamous dysplasia was mainly
prevalent in cervical smears of women aged
from 30-39 years which was in agreement
with other studies[13,14]. It has been found that
inflammatory changes (cervicitis) are
important in the pathogenesis of pre-
malignant lesions[15,16] and they are related to
sexually transmitted infections[17] and in 40-
47% of them, microbiological tests proved to
have specific infections[5,18,19].

The mean age at marriage and at first
live birth among women with non-specific
cervicitis were significantly lower than those
without such pathology which was in
agreement with other studies[10,20], these
changes were more common among women
with lower educational level because they
were adopting unhygienic genital and sexual

practices[11] and the percentage of those
lesions was significantly lower among women
using proper genital and sexual hygienic
practices. The percentage of non-specific
cervicitis was significantly higher among
women who had history of previous lower
genital tract infection, history of abortion and
curettage which was in agreement with other
study[10].

The mean age of women with HPV in
this study were approximately similar to that
found by other study in Iraq[8], but higher than
in other European studies[21], this is probably
due to early sexual practicing habits and
multiple partners leading to a higher chance
of harboring the virus in European women.

The prevalence of HPV findings on
pap smear was within the range found by
other studies which lies between <1% and
3%. The percentage of Squamous dysplastic
changes (CIN) that were found in cervical
smears of women with HPV infection was
similar to that reported by other studies[8].
Women who had dysplastic epithelial changes
in cervical smear were below 39 years old
which was in agreement with other
studies[13,14] while other studies in United
States reported the peak age of first coitus
with multiple sexual partners which may be
surrogate markers of sexually transmitted
infectious pathogens involved in cervical
neoplasia.

The mean gravidity and parity of
women with CIN were similar to that in other
studies[10,13]. Generally those women with
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HPV and/or CIN had poor sexual and genital
hygienic practices, and none of them were
using barrier method of contraception, these
factors might be responsible for increasing the
possibility of infection, cervical neoplasia and
cancer.

Conclusions
The prevalence of pre-carcerous and

carcerous cervical lesions are low and
comparable to other studies. Low educational
level and improper genital and sexual
hygienic practices are associated with
inflammatory smears, and they are common
findings among women with pre-carcerous
lesions. History of prior genital infection,
abortion and curettage are associated with
cervicitis.

In view of the results obtained from
this study, the recommendations suggested
were; establishment of cervical clinics at all
maternity hospitals and at general hospitals
with maternity departments, these clinics
would enhance the establishment of screening
programs for cervical lesions so that women
are encouraged to participate and to have
cervical smears annually or biannually, and
health education programs emphasizing on
the importance of papanicolaou screening test
in prevention and early diagnosis of cervical
cancer and the need for genital and sexual
hygiene and proper treatment of genital
infection.

These programs should be directed
also at men since genital tract infections are
sexually transmitted; adoption of the Bethesda
System to unify the terminologies in the
reporting of papanicolaou smears by different
pathologists and laboratories; and inclusion in
intermediate and secondary school curricula
of specific messages on reproductive and
sexual health with special emphasis on the
risk factors of cervical pre-cancerous and
cancerous lesions.
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ASPIRATION CYTOLOGY OF OVARIAN CYSTS AND CYSTIC
NEOPLASM: A STUDY OF 39 ASPIRATES

Yarub I. Khattab1 MSc, FICMS(Path), Liqaa R. Mussa2 FICMS(Gyne & Obst),
Alaa G. Hussein1 MSc, FICMS(path)

Abstract:
Background: Fine needle aspiration cytology has
been widely applied in the diagnosis of ovarian cysts
and cystic neoplasms, it offers the advantages of
rapid diagnosis, minimal trauma to the patient and
low cost, yielding relatively acceptable diagnostic
sensitivity and specificity.

Objective: To evaluate the sensitivity and specificity
of aspiration cytology in the diagnosis of ovarian
cystic lesions.

Methods: 39 female patients with clinico-
radiological diagnosis of ovarian cysts and cystic
neoplasm underwent ultrasonic guided aspiration
cytology in the period from January 2000 to June
2003 at Al-Kadhimiya Teaching Hospital.

Results: Thirty-nine female patients with an age
range of 21-48 years underwent ultrasonic guided
aspiration cytology of an ovarian cystic lesion. There

were thirteen female patients with non neoplastic
cysts while twenty six female patients had neoplastic
cystic lesion with various histogenesis including
(surface epithelial and germ cell type) predominantly
benign tumors, while three cases revealed malignant
serous cystadenocarcinoma. The over all sensitivity
around 37.5% considering the inadequate cytological
smears as a false negative result and specificity of
100%.

Conclusion: Fine needle aspiration cytology in the
evaluation of ovarian cysts and cystic neoplastic
lesions in safe, reliable and rapid diagnostic
procedure yielding relatively acceptable sensitivity
and specificity.

Key word: FNAC, ovarian cystic lesions

Iraqi J Med Sci, 2005; Vol. 4 (2): 157-161

1Introduction
Fine needle cytology has been widely
applied in the diagnosis of tumors and
tumor like lesions of the abdomen including
ovarian lesions[1-7]. It offers the advantages
of rapid diagnosis, minimal trauma to the
patient, low cost when compared with the
standard surgical biopsy. The objective of
this study is to evaluate the sensitivity and
specificity of fine needle aspiration cytology
in the diagnosis of ovarian cystic lesions.

Material & methods
From January 2000 to June 2003, 39 female
patients with clinico-radiological diagnosis
of ovarian cysts and cystic neoplasm
underwent fine needle aspiration cytology
under ultrasonic guidance using different

1Dept. Pathology, 2Dept. Gynecology & Obstetric,
College of Medicine, Al-Nahrain University
Address correspondence to Dr. Yarub I. Khattab.
Received 2nd January 2005: Accepted 23rd May
2005.

approaches and different needle lengths and
gauges, all patients were seen at Al-
Kadhimiya Teaching Hospital at radiology
unit.
The aspirates were done using 20-23 gauge
spinal disposable needles with different
lengths depending on the depth of the lesion
and ideal approach for the aspiration with
the patient in supine position. Four smears
were made from the precipitate after
cytospin, the obtained fluidy sample for
each patient was fixed immediately in 25%
ethyl alcohol for at least 30 minutes. Smears
were stained by hematoxylin and eosin
H&E. If fragments of tissues were obtained
from the solid part of the cystic neoplasm
lesions, they were processed as cellblock
preparation. An immediate post aspiration
sonography was done to assess and monitor
complications. It was possible to compare
the cytological result with the
histopathological result in 29 cases.
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Results
Thirty nine female patients with clinico-
radiological diagnosis of ovarian cysts and
cystic neoplasm underwent fine needle

aspiration cytology under ultrasonic
guidance using different approaches
depending on the site of the lesion (Tables 1
and 2) with an age range of (21-48) years.

Table 1: Site of ovarian cystic lesions in 39 patients

Site No. of patients %

Rt. Ovary
Lt. Ovary

Both

21
14
4

53.8
35.8
10.4

Total 39 100

Table 2: Approaches of FNAC for different ovarian cystic lesions

Approach No. of patients %

Transvaginal
Transrectal

Percutaneous
Intraoperative and /or

immediately after surgical
removal

3
0

31
5

7.7
0

79.5
12.8

Total 39 100

There were thirteen female patients with a
non-neoplastic functional cystic lesions
underwent cytological diagnosis, while
twenty-six female patients had neoplastic
ovarian cystic lesions, twenty-three were

benign and three were malignant in
cytological diagnosis. Inadequate material
was obtained in five patients (Tables 3 and
4).

Table 3: Cytological diagnosis in 39 cases with ovarian cystic lesions

Cytological Diagnosis No. of patients %

Non-neoplastic cyst
follicular cyst

corpus luteum cyst
endometroid cyst

13
9
4
0

33.3
23.0
10.3

0
Neoplastic cyst

Benign
serous cystadenoma

mucinous cystadenoma
mature cystic teratoma

Malignant
Serous cystadenocarcinoma

26

17
4
2

3

66.7

43.5
10.3
5.2

7.7
Total 39 100
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Table 4: Correlation between cytological and histological and/or clinico-radiological diagnosis

Cytological diagnosis No. of patients Histological and/or radiological
diagnosis

Benign Malignant
Benign

Malignant
Inadequate

31
3
5

27
0
5

0
3
0

Total 39 32 3

Considering non-neoplastic cystic lesions as benign lesion and inadequate cases as false negative
results, Sensitivity: 37.5%, Specificity: 100%

The elaboration of the numbers reported in
table 4 on the correlation between fine
needle aspiration results and
histopathological and/or clinico-
pathological follow up. Final diagnosis
especially in non-neoplastic cystic lesion
yielded the following:
A sensitivity of (37.5%) considering the
inadequate cytological smears as false

negative results and a specificity of (100%),
complication was encountered in one case in
the form of vasovagal attack (7.6%).
Cytological diagnoses were classified into:
1. Non-neoplastic cysts; thirteen patients
were presented with non-neoplastic
functional cystic lesions, nine follicular
cysts; four corpus luteal cysts (Figure 1).

Figure 1: Corpus luteal cyst: smear reveals scattered luteinized granulosa and theca cells on a
clean background (RBCs were lysed using glacial acitic acid)(X400).

Three confirmed by biopsy others by close
clinico-radiological follow up.
2. Neoplastic cysts: Twenty-six female
patients were presented with neoplastic
cystic lesions. Twenty three were benign in
the form of benign serous cystadenoma in
seventeen cases, four mucinous

cystadenoma and two cases of mature cystic
teratoma, while three cases revealed
malignant cytological diagnosis of
malignant serous cystadenocarcinoma, all
cases confirmed by histopathological final
report (Tables 3 and 4; figure 2).

Figure 2: Serous cystadenocarcinoma :
smear reveals cellular cohesive clusters of

malignant epithelial cells with
pleomorphic nuclei. (X400).
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Discussion
The use of fine needle aspiration cytology in
gynecology was relatively unknown until
experiences with ovarian cystic lesions were
published in 1970[8]. Ultrasound experiences
was led by the work of Ramzy et al
detailing the cytopathologic characteristics
of ovarian epithelial neoplasms in 1978[2,10],
then the use of fine needle aspiration
cytological diagnosis in other aspect of
gynecology was reported by Sevin et al[11],
Moriarity and others[12,13]. Since then a
proliferation of highly accurate radiographic
imaging and guidance technique has made
possible accurate cytological sampling of
deep pelvic ovarian cystic lesions with low
morbidity. The target organ can be reached
by percutaneous, transvaginal, or during
laparoscopy route.
Transvaginal aspiration is used in three
cases only with deeply seated pelvic ovarian
cystic lesions especially when solid portions
of the cystic neoplasm gravitated deep in the
pelvic cavity in which cannot be reached
through percutaneous rout.
Regarding the non-neoplastic functional
ovarian cystic lesions, there is controversy
whether to aspirate or not. In the present
study, the policy to do the aspirate was the
following[4,14]:
1. Persistent ovarian cystic lesion though the
size of the cyst was less than 5 cm in
volume using ultrasound.
2. When the size of the cyst was more than
5 cm in volume.
3. When ultrasonic features of thick
irregular wall, multiloculation, or presence
of solid portion within the cystic lesions
were encountered.
Recently ultrasonic guided ovarian cyst
puncture with our without instillation of
sclerotherapeutic agents would appear to be
a valid alternative to surgery for carefully
selected benign ovarian-whether neoplastic
or non neoplastic- cysts, especially when the
(size is more than 10 cm, the presence of
multiloculation, or the suspicion of
malignancy) was encountered as a
therapeutics management[14,15].

The sensitivity of the test in the present
study is relatively lower in comparison to
others because of (the limited number of
cases, we had no previous experience in that
field before, and the fact that nearly all
samples were fluidy which usually yielded
scattered epithelial cells for cytological
study)[2,4,5,7,8,14-].
No significant complications were
encountered in this study apart from a
vasovagal attack encountered in one case
(7.6%).

Conclusion
Fine needle aspiration cytology in the
evaluation of ovarian cysts and cystic
neoplastic lesions is safe, reliable, and rapid
diagnostic procedure yielding relatively
acceptable sensitivity and specificity.

Recommendation
Further study are advisable regarding the
increasing of number of patients, and the
use of this technique not only for diagnosis
but also for therapeutic management.
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TITANIUM MINIPLATE OSTEOSYNTHESIS OF
MANDIBULAR FRACTURES

Haithem A. Ziarah1M Med. Sc., F.F.D.R.C.S.I, Ammar Yass Khidr2 F.I.C.M.S

Abstract
Background: The treatment of mandibular fractures
(#s) had traditionally involved re-establishment of
occlusion by Intermaxillary Fixation (IMF). In order
to eliminate the morbidity associated with IMF. IMF
has associated morbidity such as weight loss,
interference with oral hygiene measures and patient
discomfort. Increasingly over the three past decades,
oral and maxillofacial surgeons have developed
techniques of treating mandibular fractures using
internal fixation. The routine use of miniplats in oral
and maxillofacial surgery has gained popularity since
Champy reporded modification of the original
technique of Michelet.

Objective: Evaluation of titanium miniplate
osteosynthesis in treatment of mandibular fractures
and comparison of the out come, advantages,
disadvantages and complications between intra oral
and extra oral approach for the application of
titanium miniplates.

Methods: This study was performed prospectively
on 24 patients with 28 isolated mandibular fractures
and treated by open reduction and titanium miniplate

osteosynthesis. Ten patients had intra oral approach
and fourteen patients had extra oral approach.

Result: The overall complication rate was 25%. In
the group, in which extra oral approach was used, the
complication rate was 21.4% (3patients): 2 patients
with facial scarring and 1 patient with malocclusion.
In the group, in which intra oral approach was used,
the complication rate was 30% (3 patients): 1 patient
with paraesthesia of the lip, 1 patient with
postoperative infection and 1 patient with root injury.

Conclusion: Miniplate osteosynthesis gives
acceptable result, and it can be recommended as a
routine method for treatment of all mandibular #s.
Intra oral approach is advantageous to, and gives
comparable results with extra oral approach.
Experience in the technique is an important factor in
the outcome.

Key words: Trauma-Mandibular fracture-Miniplate osteosynthesis

Iraqi J Med Sci, 2005; Vol. 4 (2): 169-173

1Introduction
In an attempt to overcome the

disadvantages of intermaxillary fixation
(IMF) several authors described the use of
bone plates without IMF but the
complication rate was unacceptably high,
notably, infection, external scar, occlusal
derangement and the need for the plate
removal. The initial plate either made of
stainless steel or of vitalliurm, suffered from
a major disadvantage by lacking
malleability, which easily resulted in
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College of Medicine, Al-Nahrain University, 2Al-
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Address correspondence to: Dr. Haithem A.
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fracture of the plate when attempts were
made to bend them[1-3].

The first compression osteosynthesis
was performed by Luhr in 1967; he
achieved axial compression of the fracture
(#) segments by eccentric compression
holes and bicortical screws performed
exclusively via extra oral approach. Luhr in
1985 demonstrated a significantly reduced
rate of infection with an intra oral
approach[4].

Michelet in 1973 described
osteosynthesis of mandibular #s utilizing
miniaturized non-compression plates and
self-tapping monocortical screws applied
intra orally and the sulcus just medial to
external oblique line was used for angular
#s, and a juxta-alveolar position in body
#s[5].

Champy in 1976 modified Michelet
technique using miniaturized malleable non-
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compression plates without IMF based on
theoretical, biomechanical and experimental
studies; he was able to develop ideal lines
of osteosynthesis. Anterior to mental
foramen: 2 miniplates are used, one
subapical and another 5mm below to resist
the strong torsional forces on this area.
Posterior to mental foramen: 1 miniplate is
placed subapically.

In the angle region, the vestibular
osseous flat area located medial to external
oblique line is chosen. He suggested that
fixation along alveolar border is stronger
than that along the lower border and that
only the tractional strains at the alveolar
border are needed to be neutralized[6].

We have moved from an era when
our primary concern is bony healing and
stabilization while preserving maximal
periosteal blood supply, to an era when
precise reduction and stabilization can be
achieved with absolute rigid internal
fixation (RIF)[7].

Patients and Methods
This study prospectively reviewed

and discussed the result of 24 patients with
mandibular # who were admitted to the
Maxillofacial Department in Al-
Kadhihymia Teaching Hospital during the
period from November 2001 to November
2002.

The age of patients ranged from 16-
45years, 15 patients were males and 9 were
females. Only patients with #s of
symphyseal, parasymphyseal, body and
angular parts of the mandible were selected
(excluding ramus, coronoid and condylar
#s) patients in whom mandibular #s were
associated with mid-facial #s were also
excluded. Diagnosis was based on history,
clinical examination and radiographical
examination.

Every patient was requested about
past medical history to reveal any pre-
existing systemic disease that may adversely
affect healing or that could be a
contraindication to surgery. Level of
consciousness and pupil size and reaction
were assessed and intracranial nerves

examinations were performed to exclude the
presence of head injury.

The patients were examined for the
presence of blood stained saliva, foeter oris,
ecchmosis, sublingual haematoma, and for
the presence of pain tenderness on
palpation. The oral hygiene was evaluated
and classified into good, fair and bad oral
hygiene.

Dental status of the patients was
evaluated for the presence of missing teeth,
badly broken teeth, mobile teeth, painful or
tender teeth; periodentally involved teeth
and impacted teeth. Electric pulp testing
was done to check the vitality of teeth. The
occlusion was examined for the presence of
step deformity, overriding, posterior
gagging, posterior openbite and
displacement of midline.

Radiographs were taken to confirm
the diagnosis of #s, and to assess the
direction of # line, displacement,
comminution and the state of teeth in the #
line. The radiographs that were commonly
used are the orthopantomographs (OPG),
oblique lateral mandible, and postero-
anterior (PA) mandible. periapical, occlusal
and CT-scans were sometimes used. The #
site was approached either intra orally or
extra orally (including approach through the
scar). Combined approach was not used in
this study.

Intra oral approach: Wide
mucogingival incision through only mucosa,
then blunt dissection was done before
incising periostum to facilitate subsequent
suturing. Periosteum was separated from
bone using periosteal elevator exposing, and
taking care not to damage the mental nerve.

Extra-oral approach: for symphyseal
and parasymphyseal #s, submental incision
1 cm behind the mandible was used. For
mandibular body #s, submandibular incision
2cm bellow the inferior border of mandible,
the platysma muscle and the deep cervical
fascia were incised and reflected to preserve
the marginal mandibular branch of facial
nerve, the facial artery and vein may have to
be ligated. For angular #s, a retro-
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mandibular (Risdon) incision was used 2cm
behind and bellow the angle of mandible.

When extra-oral was used, the plate
was placed at the inferior border of the
mandible. However, when an intra oral
approach was used, the plate was placed
along the Champy’s ideal line of
osteosynthesis, that is Anterior to the mental
foramen, 2 miniplates were used, one sub-
apical and another 5mm bellow. If the # was
minimally displaced or when segmental
arch bar used, 1 miniplate was used.
Posterior to the mental foramen 1 miniplate
was placed subapically above the inferior
dental canal.

Result
From the 24 patients in this study,

15(62.5%) were males and 9(37.5%) were
females. The age of patients ranged between
16-45 years. The mean age of the patients
was 26.6 years.

The distribution of the etiological
factors of mandibular #s, reveals that road
traffic accidents (RTA) (11 patients),
followed by altercation (9 patients) were the
most common etiological factors. Sports,
bullet injury, occupational and fallen from
height (FFH) were the laest common
etiological factors in the study with one
patient for each.

From the 24 patients in the study,
there was a total of 28 #s, which was treated
by RIF. Twenty-one patients (87.5%) had
only 1# line, 2 patients (8.33%) had 2# lines
and only one patient (4.16%) had
comminuted #.

The distribution of the 28 #s was as
follow:
1. Symphyseal and prasymphyseal region,
11 #s (39.28%).
2. Mandibular body region, 7 #s (25%).
3. Mandibular angular region, 10 #s
(35.71%).

The patients were grouped into tow
groups according to the approach to the #
site.
Group I included 10 patients in which intra
oral approach was used. The vestibular
incision was used to approach the body,

parasymphyseal and symphyseal #s. The
mental nerve was identified in all the
patients except in the case of symphyseal #
and another patient in whom the area of the
nerve was surrounded by fibrosis,
postoperative IMF was not used in any
patient in this group, and the patients
resume normal function soon after
operation. This group included 1 patient
with symphyseal #, 6 patients with
parasymphyseal #s and 3 patients with
mandibular body #s. all the patients in the
group had a single # line.
Group II included 14 patients in which
extra oral approach was used. The
submental incision was used for symphyseal
and parasymphyseal #s. the submandibular
incision was used for mandibular body #s.
the angular #s was approach through
retromandibular (Risdon) incision. There
was one patient in which the
parasymphyseal # was approached through
the trauma scar. IMF was used for variable
periods ranging between 2-6 weeks. In this
group, there were seven patients with
isolated angular #, two patients with isolated
body # and 2 patients with isolated
parasymphyseal #. There was one patient
with body and contra lateral angular #s, and
another patient with angular and contra
lateral parasymphyseal #s. There was only
patient with comminuted # involving angle
and body in one side, and parasymphyseal
region in the other side. This group included
4 parasymphyseal #s, 4 mandibular body #s
and 10 mandibular angular #s.

In the group in which extra oral
approach was used, IMF was used for 2-6
weeks because the plate was applied along
the inferior border of mandible. Only in one
patient, in whom the approach was through
the trauma scar, IMF was not used. When a
single # is present, IMF was used for 2
weeks postoperatively, while when 2 # lines
are present, IMF was used postoperatively
for 3 weeks. IMF for 6 weeks
postoperatively was used in 2 patients, the
first one had comminuted # and the other
one had a delay in treatment of 70 days. The
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mean period of IMF in this group was 2.57
weeks (18 days).

In the group in which intra oral
approach was used, IMF was not used
postoperatively in any patient. Intra
operative IMF was done in five patients,
while the other five patients, manual
reduction were used to establish occlusion.

In the group, in which extra oral
approach was used, the complication rate
was 21.4% (3 patients): two patients with
facial scarring (14.2%) and one patient with
malocclusion (7.14%).

In the group, in which intra oral
approach was used, the complication rate
was 30% (3 patients): one patient with
paraesthesis of the lip (10%) and one patient
with postoperative infection (10%) and 1
patient with root injury (10%). The overall
complication rate in both groups was 25%
(6 patients).

Discussion
Many authors have documented the

advantages of miniplates, compared with
conventional IMF, IMF is either
unnecessary or shorter period is needed.
Therefore, it allows immediate or early
return of function.

In one patient the # was treated by
closed reduction and IMF. Postoperatively,
radiographs show mal-reduction, the patient
was returned to theatre and RIF was used.
So we agree with Jaque et al (1997)[8] that
closed reduction is more likely to require
secondary open reduction than primary open
reduction.

We agree with Cawood (1985)[9] that
the miniplate system was easy to use, it
require less surgeon experience than other
systems (compression plates, reconstruction
plates, microplates and resorbable plates).

We agree with Baker (1997)[10] and
Prein (1998)[11] in that titanium miniplates
dose not inferfere with CT scanning.
However, we did not see any starburst
artifact associated with miniplates, instead
the view was very clear. Three-dimensional
(3D) reconstructions of CT scans were very
clear and were not degraded by artifacts.

However, the only disadvantages were that
the miniplate could not be differentiated
from bone (it appears as bone). We
conclude that titanium miniplates should be
used when subsequent imaging will be
needed in the future.

IMF was applied in all patients in
which extra oral approach was used because
the plates can only be placed along the
inferior border of mandible and not along
the ideal lines of osteosynthesis. If IMF is
not applied, a gap will be created along the
superior border of the mandible during
function; this movement may lead to
infection and delayed healing. The mean
period of IMF in this group is 18 days,
which is shorter than the time required for
healing if IMF is used alone (6 weeks).

IMF was not applied in the patients
in whom intra oral approach was used, as
the plates were placed along the ideal lines
of osteosynthisis. However, the patients
were instructed to use soft diet for 2 weeks.

The intraoral vestibular incision is
easily and readily performed without the
fear of marginal mandibular nerve injury or
scar formation. It readily exposes the #.
However, the access is limited rendering the
plating technique more difficult especially
in the mandibular body and angular regions.
In addition, there is increased risk of
postoperative infection and injury to the
inferior alveolar nerve and the roots of teeth.
All of these complications occurred in our
sample. These complications should not
occur with increased in operator experience
in the technique.

The extra oral approach is more
difficult and there is fear of marginal
mandibular nerve injury and scar formation,
and is uncomfortable to the patient.
However, it provides wide access rendering
the plating technique easier. In addition, it
eliminates the risk of postoperative infection
and injury to the inferior alveolar nerve and
the roots of teeth.

The complication rates observed in
this study (25%) were above the previous
reports. Nakamura (1994)[12] reported
15.5%complication rate, while Jaque et al
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(1997)[8] reported 7% incidence, our limited
experience may cause this relatively high
complication rates.

However, all the complications in
this study (except the case of malocclusion
4.16%) were minor. There was no case of
nonunion, no case of severe infection, and
no case of motor nerve injury. In addition,
there were two cases of unacceptable facial
scaring. In addition, the small sample of the
study makes the interpretation of the results
unreliable. Another cause is that most of the
studies are retrospective and many of the
complications are not mentioned especially
injury to the sensory nerve and roots of
teeth.

There was no case of wound
dehiscence in the study, this agree with the
results of Smith in 1991[13] but in contrast to
Cawood in (1985)[9] who reported 12%
wound dehiscence. This mostly occur when
intra oral approach is used for the posterior
parts of the mandibular body angular
regions, as the plates, in this situation, is
positioned high on the alveolar process near
the vestibule. This explains the absence of
wound dehiscence in this study.

No patients complained of unusual
sensory abnormality, spontaneous pain,
hypoesthesia or hyperesthesia in the region
of the retained miniplate.

Conclusion
We conclude that

1. The short-term retention of titanium
seems to be harmless and without
complications.
2. With exception of condylar #s, miniplate
osteosynthesis gave acceptable results, and
it can be recommended as a routine method
for the treatment of mandibular #s.
3. Miniplates produce no scattering during
CT. scanning and this is advantageous when
subsequent imaging will be needed.
4. Miniplates are rigid enough for
stabilization of comminuted fractures
especially when supplemented with IMF.

5. Its preferable to place the miniplate along
the Champyl' ideal lines of osteosynthesis

than along the lower border to avoid
postoperalive IMF.
6. Intra oral approach is advantageous to,
and gives comparable results with extra oral
approach.
7. The application of miniplates is
associated with many technically related
failures, which can be reduced largely by
increasing the experience in its application.
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THE INCIDENCE OF SCROTAL VARICOCELE AS FOUND IN
INFERTILE PATIENTS BY CLINICAL EXAMINATION, B-MODE AND

COLOR DOPPLER ULTRASOUND.

Usama Al-Nasiri1 FRCS, FAWAZ A. RASSAM2 FICMS

Abstract
Background: Considerable attention has been made
for improving the diagnosis of varicocele none
invasively by color Doppler ultrasound due to the
association between it and male sub fertility and the
potential for enhanced fertility after varicocelectomy.
The color Doppler ultrasound diagnostic criteria for
varicocele were; a. Dilatation of pampiniform plexus
more than 2mm. b. Retrograde flow in the upright
position regardless the size of pampiniform plexus.

Objectives: To assess the value of color Doppler
ultrasound compared to clinical examination and
B.mode ultrasound in diagnosis of scrotal varicocele.

Methods: A cross sectional study was done on one
hundred infertile or hypo fertile patients with clinical
suspicion of varicocele who were examined by B.
mode and color Doppler US for confirmation or
exclusion of the diagnosis or to exclude recurrence
after varicocelectomy.

Results: Color Doppler US including B.mode facility
increased the incidence of false negative clinical cases
by 22% which is very significant and was important to
correct the diagnosis of false positive clinical cases in
6% of patients , they were highly valuable in
confirming the clinical suspicion of varicocele in
62%.Color Doppler US was highly essential to detect
subclinical cases in 5% and detecting recurrence after
varicocelectomy in 37% of postoperative cases.

Conclusion: Color Doppler Ultrasound became the
standard reference non-invasive imaging modality for
diagnosis of scrotal varicocele and following patients
after varicocelectomy.

Keywords: Varicocele, B.mode ultrasound, Color Doppler imaging
(CDI).
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1Introduction
The most common method for

identifying varicocele is physical
examination, which is convenient,
inexpensive and non-invasive. Clinical signs
of varicocele are: scrotal swelling, infertility,
and abnormally warm scrotum which are due
to increased blood flow[1]. Palpable varicocele
has been classified clinically in three
grades[2]:
Grade I: Varicocele is palpable only during
Valsalva maneuver.
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Grade II: Varicocele is palpable without
Valsalva maneuver.
Grade III: Varicocele is visible and palpable
without Valsalva maneuver.
However, physical examination is subjective
and is dependent on the experience of
examining physician and its limitation was
demonstrated in a multicenter study by
WHO[3].

It has been suggested that small
varicocele not detectable by physical
examination alone (subclinical varicocele)
may have a role in sub fertility and merit
correction[4,5]. Patients with fertility problems
may be referred for scrotal ultrasound
examination to evaluate testicular size and
parenchyma texture, to assess epididymal
integrity and to evaluate the presence of
subclinical varicocele[6].
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Ultrasound and /Doppler criteria for
diagnosis of varicocele are dilatation of veins
of pampiniform plexus > 2mm[7,12] and
retrograde flow during Valsalva and/or in the
up right position regardless the size of
pampiniform plexus[13].

Varicocele occurs in 10-15% of adult
men[9,10], and Meacham et al stated that the
incidence of varicocele in the general
population is 13.4% and in patients with hypo
fertility 37%[14]. They are more common on
the left side[7,9,12,15,16].

There are two types of varicocele:
primary and secondary. Primary varicocele is
idiopathic and occurs between the ages of 15
and 25 years. They are the most common
correctable cause of infertility[12]. The
primary varicocele is believed to be due to
incompetent valves in the internal spermatic
veins[12].

Veins of pampiniform plexus
normally have a diameter between 1-2mm;
they change little in size with the patient in
erect position, with abdominal compression or
with Valsalva maneuver.

The primary type of varicocele may
disappear with the patient in supine position
therefore CDI should be performed in supine
and erect position with Valsalva maneuver to
detect varices[18]. Secondary varicocele may
result from elevated pressure in the internal
spermatic vein produced by tumor,
hydronephrosis or muscle strain[12,16], they do
not disappear with patient in supine
position[12], and in this situation the abdomen
and pelvis should be scanned carefully to
exclude a mass compressing the spermatic
veins on the involved side[9,15] .

Methods
A cross sectional study was done on

one hundred infertile or hypofertile male
patients proved by two seminal fluid analysis
and referred by the urologist with clinical
suspicion for varicocele and were examined
by B-mode and color Doppler ultrasound for
confirmation or exclusion of the diagnosis
during the period from June 2001 to Nov.

2002 using Siemens versapro color Doppler
ultrasound machine.

The physical examination was done by
a urologist and was performed in supine and
standing position before and during Valsalva
maneuver, to give the clinical impression
before knowing the results of ultrasound
examination.

All patients were selected depending
on the history and at least two abnormal
seminal fluid analyses in accordance to WHO
seminal fluid normal values[19] which are
volume = 1.5-5cc, concentration  20
million/cc, motility  50%, and morphology
 50%.

Values less than those mentioned
above were regarded as abnormal. Laboratory
personnel performing the seminal fluid
analysis were unaware of the results of
physical and ultrasound examination.

Once the physical and seminal fluid
examinations were completed, the patient was
referred for color Doppler ultrasound
examination using linear high-resolution (7.5
MHz) transducer, initially in supine position
and the patient was asked to hold his penis
suprapubicaly.

For each patient the following steps
were carried out by color Doppler ultrasound
examination:-
1. Size of each testis: Testicular atrophy was
diagnosed when testicular size was less than
3x2 cm depending on Feld and Hricak
Criteria[7,9].
2. Parenchyma texture, for exclusion of focal
lesion.
3. The epididymes for any sign of
inflammation, epididymal cyst or
spermatocele.
4. Identification of pampiniform plexus by B-
mode and color Doppler ultrasound to assess
their size accurately in supine and erect
positions.
5. Detection of reversed flow in pampiniform
plexus using color Doppler ultrasound in
supine and erect positions with Valsalva
maneuver.
Results
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One hundred male patients having at
least one-year history of infertility, were

examined, their age range was 21- 41 years.
(Mean = 33 years).

Table 1: The incidence of varicocele by physical examination, B-mode ultrasound and CDI

Type of Examination RT (%) LT (%) Total no. of patients
Physical 8 70

100B-mode UIS 39 69
Color Doppler UIS 21 50

The incidence of patients with
negative physical examination and positive B-
mode and/or CDI for varicocele was 22%.
The total incidence of right varicocele was
8% by clinical examination, 39% by B-mode
ultrasound and reversed flow was detected by
CDI in 21% of patients. The total incidence of
left varicocele was 70% by clinical
examination, 69% by B-mode ultrasound and
reversed flow was detected by CDI in 50% of
patients.

Only 6% of patients had high clinical
suspicion for varicocele with no B-mode and /
or CDI evidence. The high clinical suspicion
for varicocele was supported by B-mode
and/or CD ultrasound in 62% of patients, 54%
were supported by B-mode only while 36%
were supported by CDI ± B.mode ultrasound.

Recurrence of varicocele was
diagnosed 6 months-6 years after
varicocelectomy by reversed flow in
3/8(37%) of patients by CDI. Varicocele was
detected on the other side instead of or in
addition to the clinically suspected side in
19% of patients by B-mode ultrasound and in
10% of patients by CDI.

CDI was the only clue for subclinical
varicocele in the absence of clinical or B-
mode ultrasound findings in 5% of patients,
all of them were on the left side.
Size of the testes:

Testicular atrophy was found in 11%
of patients with infertility, 5% on the right
side and 6% on the left side. Bilateral
testicular atrophy was present in 4% of
patients.

Discussion

CDI is a valuable non-invasive new
imaging modality which altered the diagnosis
and management of causes of infertility, but it
is an operator dependent procedure and needs
sufficient experience, i.e., any case with
suspicion of varicocele should be examined in
supine and standing position as reversed flow
which is very important to detect subclinical
varicocele may be seen only on standing
position with Valsalva maneuver. If such
patients are examined in supine position only,
the reversed flow may not be detected and
these cases may be missed as normal,
meanwhile they are also normal on physical
examination, therefore, CDI has now become
the most reliable test to detect non palpable
reflux or confirm questionable reflux[2].

CDI has superseded ultrasound in
measurement of venous diameter which
shows too much overlap between competent
and incompetent veins, a spermatic veins >
3mm in diameter can be competent while
veins less than 2mm can be incompetent,
between 2 and 3 mm the overlap is such that
B-mode ultrasound is not reliable, so CDI is
more sensitive and can detect up to 93% of
reflux.

Brief reflux that lasts less than a
second is physiological and can be seen in 42-
50% of normofertile men without palpable
varicocele[14].

Permanent reflux is non palpable in
20% of cases and lasts more than 2 seconds, it
does not correlate with the diameter of
spermatic veins[2], in such cases CDI is very
helpful to detect subclinical varicocele.
Intermediate reflux is never palpable and lasts
1-2 seconds; it keeps decreasing during
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Valsalva and stops before the end of the
maneuver.

In this study permanent reflux only
was regarded as subclinical varicocele
depending on the study of Cornud et al[20]

who found that the Doppler aspect and change
after treatment in patients with permanent
reflux on CDI are identical to those with
palpable varicocele. This standard helped a lot
to clarify the controversy over whether or not
non palpable reflux should be treated in
hypofertile men, as Marsman and Schats
stated that only patients with permanent
reflux should be treated[20].

B-mode and CDI were positive in
22% of patients with negative physical
examination, which indicates that B-mode
plus CDI can increase the incidence of
varicocele by 22%, which is very significant
and subsequently alters the management of
infertile cases.

B-mode and CDI were very useful as a
standard reference method to correct the
diagnosis of false positive clinical cases,
which were not uncommon (6%) in the
current study, and this was useful to avoid
unnecessary surgery.

B-mode and CDI were highly valuable
in confirming the high clinical suspicion of
varicocele in 62% of patients, and this is very
important for surgery from the medico legal
point of view as some of the patients who do
not benefit from varicocelectomy claim that
the clinical diagnosis was wrong and there
was no solid evidence by a documented test,
so CDI became solid documented
investigation to convince the patient.

B-mode and CDI are very important in
follow up of patients after varicocelectomy,
especially in patients with persistent poor
seminal fluid results. The usual expected
findings after successful varicocelectomy are
reduction in size of pampiniform plexus to
normal with no reversed flow, this should be
checked ideally at least 6 months after the
operation to give enough time for the
pampiniform plexus to decrease in size, this if
they were mildly dilated, but if the

pampiniform plexus was markedly dilated it
will be found dilated but thrombosed with no
upward or reversed flow postoperatively. This
group of patients are important for follow up
by CDI as it is the only method which ensure
successful varicocelectomy with no detectable
flow regardless the size while clinically they
may be regarded falsely as recurrent
varicocele. Therefore B-mode ultrasound
alone is not sufficient to diagnose recurrence
of varicocele and in this study significant
number of patients 3/8(37%) showed
recurrence of varicocele depending not only
on persistence of large pampiniform plexus
on B.mode ultrasound but also the presence of
reversed flow on CDI.

The high sensitivity of ultrasound in
diagnosing varicocele was essential in
detecting it on the other side or in addition to
the clinically suspected side in 19% of
patients by B-mode ultrasound and in 10% of
patients by CDI which is important to prepare
the patient for bilateral instead of unilateral
varicocelectomy and missing varicocele on
one side may be the cause of persistent poor
seminal fluid results after unilateral
varicocelectomy.

Detecting subclinical varicocele by
CDI in 5% of patients with infertility is
significant in this study making referral of
infertile patients for CDI is mandatory. B-
mode ultrasound was useful in detecting
testicular atrophy as a medical cause of
infertility, which was found in 11% of
patients in this study, and it was bilateral in
4% of patients. CDI was useful in excluding
or confirming varicocele as a surgical cause
of infertility in patients with testicular
atrophy.

The total incidence of right varicocele
was significantly high by B-mode (39%) and
CDI (21%) than by clinical exam (8%) and
this is due to the fact that clinicians always
concentrate in their examination on the left
side because left varicocele is more common,
as a result they easily miss subclinical (or
even RT varicocele) while the total incidence
of left varicocele in this study was almost the
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same by clinical examination (70%) and B-
mode ultrasound (69%) due to the dedicated
clinical examination for the left side, but CDI
was also useful in detecting reversed flow in
50% of patients with left varicocele.

The high incidence of left varicocele
in this study compared to Meacham et al(14)

was (37%) was due to high selection criteria
for CDI, referring only patients with high
clinical suspicion rather than the patients with
negative clinical examination.

Conclusion
Color Doppler ultrasound examination

became the standard non-invasive
investigation for varicocele as it is much more
accurate than clinical examination and B-
mode ultrasound. It is highly valuable for
following patients after varicocelectomy, its
main limitation that it is operator dependent.

Recommendation
Color Doppler ultrasound examination

should be the standard reference investigation
for diagnosis of scrotal varicocele before any
varicocelectomy and can be a good base line
for follow up after surgery. Color Doppler
ultrasound should be the gold standard non-
invasive imaging modality for subclinical
varicocele.
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AN EVALUATION OF HAEMOGLOBIN DETERMINATION USING SODIUM LAURYL

SULFATE

Saad Sh. Mansoor1 FRCPath, Raad J. Musa1 MSc, FICMS,
Mohammad J. Kudher2 FICMS

Abstract
Introduction: Various methods for the quantitative
determination of Hb have been developed during the
last decade, based on chemical and physical
principles of Hb, gasometry or spectrophotometry.

Methods: Spectrophotometric measurement of Hb as
HiCN was carried out by the ICSH recommended
reference method and by cyanide free (sodium lauryl
sulfate) reagent. Measurements were carried out in
347 venous blood collected into K2EDTA
anticoagulant. Normal samples were obtained from
volunteers and other samples were obtained from
patient specimens in routine diagnostic service. The
latter included Leukaemia with high WBC count,
Lipaemia, Cord blood, other abnormalities (uraemia,
jaundice thalassemia minor and major) and
methaemoglobinemia. The Hb value then determined
by using HiCN method and SLS method.

Results: Maximum absorbance is at 535 nm, the
conversion time of Hb to SLS-Hb was rapid of less
than 15 seconds. The freshly prepared SLS-Hb was
stabile in the first 120 minutes after dilution.
Haemoglobin converts almost instantaneously and
there is a direct relationship of absorbance to Hb
concentration over awid range of measurements (r =
0.999).

Conclusion: its reliability is equal to that of
HiCN method with routine blood specimens, but
slightly more reliable than HiCN method when there
is interference by lipaemia. There is no significant
difference in measurements on samples containing
HbF (r = 0.995). It measures methamoglobin with
correlation coefficient (r) of 0.999. It has a major
advantage in that the reagent is non-hazardous
compound.

Keywords: Haemoglobin, Sodium lauryl sulphate
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1Introduction
Haemoglobin is a chromoproteid[1].

It is calculated to have a molecular weight
of 64 458[2]. Each red cell contains
approximately 640-million haemoglobin
molecule[3]. Haemoglobin possess certain
chemical and physical properties, which
may be used in estimating its concentration
in blood[4].

The depth of red color of blood is
directly proportional to the concentration of
iron and the concentration of Hb present.
The red color of blood, therefore may be
compared with that of various preparation
used as standards and the concentration of
Hb determined[4].
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Various methods for the quantitative
determination of Hb have been developed
during the last decade, based on chemical
and physical principles of Hb, gasometry or
spectrophotometer.

The cyanmcthaemoglobin (HiCN)
has been accepted worldwide during 1953-
1963[5]. In addition, it’s recommended by
the International Committee of
Standardization in Haematology (ICSH) in
1965 and 1967, due to the accuracy and
stability of result[6-9]. However, the presence
of potassium cyanide (KCN) and potassium
ferricyanide (K3-Fe (CN)6) in the reagents
has raised problems of laboratory and
environmental pollution, and may constitute
a potential toxic hazard[8].

Oshiro et al. (1982) developed
cyanide free method of Hb determination
that it based on a low toxicity compound
sodium lauryl sulfate (SLS), a surfactant[10].
Haemoglobin is rapidly converted into SLS-
Hb (10 seconds). The majority of Hb
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derivatives encountered in clinical practice
are converted to SLS-hemichrome complex
using this method. Therefore, unlike others,
this method does not need oxidative
reagents and does not generate toxic wastes
such as KCN and NaN3 which cause
environmental pollution[11]. Therefore, the
aim of this study was to evaluate sodium
lauryl sulfate method for determination of
haemoglobin in routine blood specimens.

Materials and Methods
This study was conducted at AL-

Kadhimyia General Hospital, during the
period from 4th of June 2002 till December
2002.

Spectrophotometric measurement of
Hb as HiCN was carried out by the ICSH
recommended reference method and by
cyanide-free (sodium lauryl sulfate) reagent.

Measurements were carried out on
347 venous blood collected into K2EDTA
anticoagulant (1.5mg/ml blood). Normal
samples were obtained from volunteers and
other samples were obtained from patients
specimens in the routine diagnostic service.
The latter included:
1- Leukaemias with high leukocyte counts
(12 samples).
2- Lipaemias (15 samples).
3- Cord blood (35 samples).
4- Methaemoglobin (35 samples), was
produced by exposing normal blood to
sodium nitrate (2ml of blood to 0.1ml of
sodium nitrate)[12].

The Hb value then determined by using
two sets of reagents:
1. Drabkins (cyanide-ferricyanid
solution) by using haemoglobincyanid
(HiCN) method
2. New cyanide-free (sodium lauryl
sulfate SLS) reagent (2g of SLS, 2.5g of
disodium EDTA and one liter deionized
distilled water).

Two types of Drabkins solution were
used one supplied by Randox and other by
Iraqi manufacturer; Hb value was
determined by these reagents and means
value then calculated.

1. Reagents and instruments:
1- Drabkins (cyanide-ferricyanid ) solution
one supplied by Randox and the other by
Iraqi manufacturer.
2- HiCN standard so recommended by
ICSH.
3- HiCN standard (Iraqi manufacturer).
4- SLS reagent (2 g of SLS, 2.5g of EDTA
in one liter deionized distilled water).
5- Spectrophotometer.
6- Automated pipette.
7- Glass tube.
2. Methods:
A) HICN method[5]

Twenty microliter of EDTA blood
were added to 5 ml of diluent (Drabkins
solution), stopper the tube containing the
solution & invert it several times, allow to
stand at room temperature for about 5–15
minutes to ensure the completion of the
reaction , the solution of HiCN is compared
with reagent blank in spectrophotometer at
540 nm wave length in which the
absorbance is read and the results obtained
from stander curve , in which the stander
curve prepared by measurement of HiCN
reference solution (standard) by the same
spectrophotometer as is to be used for the
subsequent hemoglobinometry. The
absorbance of the solution (standard)
against blank of cyanide-ferricyanide
reagent. We make reading with the same
standard solution diluted with the reagent
(Drabkins) 1 in 2 ,1 in 3 ,1 in 4,…etc.
translate the Hb value of the solution into
terms of g/l. Plot the reading on linear graph
paper using arithmetical scales, with
absorbance as ordinates (vertical scale). The
point should fit a straight line that passes
through the origin; this provides a check
that the calibration of spectrophotometer is
linear (assuming that the standard has been
correctly diluted). We make two standard
curve one for randox reagent & other for
Iraqi manufactured reagent in which each
one has it standard[14].

We taken the mean of duplicated
measurement of each sample and tabulated
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in order to be compared with the new
method (SLS).

B) SLS METHOD[10]

Twenty microliter of fresh blood
with EDTA was added into 3 ml of SLS
reagent & read the absorbance within 20
second on spectrophotometer at 535nm
wavelength.

Thus for preparing a calibration
graph or standard graph it is necessary to
adopt a two–stage procedure using fresh
blood as an intermediate reference
preparation, the Hb value of which must
first be established by the HiCN method.
For this purpose blood collected into APD
or ACD anticoagulant is suitable for 2-3
weeks if stored at 4 c providing it remain
sterile. A standard sample will maintain its
assigned value for several months,
especially if stored frozen.

After established of Hb value by
HiCN method we make dilution by SLS

reagent 1 in 2, 1 in 3, 1 in 4…. etc. Plot the
reading into linear graph paper using
arithmetical scale, with absorbance as
ordinates (vertical scale). The points should
fit astriaght line that pass through the origin.
From the standard curve, we calculate the
Hb value and plot in table.

Results
1. Spectrophotometry:
a. Conversion Time:

Total conversion to Hb-SLS was
extremely rapid-less than 15 seconds
required to obtain an initial measurement on
the spectrophotometer.
b. Stability:

In freshly prepared solution of Hb-
SLS kept at room temperature no significant
difference were seen in absorbance at
535nm on repeated measurements during
the first 120 minutes after dilution (Figure
1).

Figure 1: Haemoglobin SLS colorization

2. Technical Assessment: a. Linearity:
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Using a sample of fresh normal
blood a series of 10 dilutions were made of
packed red cells in platelet poor plasma. 2
replicate analyses were performed by

spectrophotometer on each dilution and the
mean results were plotted. (Table 1 and
figure 2), with significant correlation (r =
0.999).

Table 1: The effect of dilution on measurement of SLS-Hb

Hb(g/l) Slope Intercept Correlation coefficient(r)

SLS-Hb method 2.174 2.323 0.999

Figure 2: Showing the effect of dilution on measurement of SLS-Hb (linearity)

b. Comparability:
Results on 250 samples are shown in

(Table 2 and figure. 3). Mean Hb (g/l) of
250 samples by SLS-Hb method was 116.9

±31.05 (31-162), while the mean (g/l) by
HiCN method was 116.84 ± 31.13 (31-162),
with significant correlation (r = 0.998).

Table 2: Comparison of measurement of haemoglobin by SLS-Hb method and
routine HiCN method

Method No. of samples MeanSD
(g/l)

Min
(g/l)

Max
(g/l)

Correlation
(r)

Hb-SLS
Method

250 116.9 + 31.05 31 162 0.9983

HiCN
Method

250 116.84 + 31.13 31 162

Hb-
g/dl
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Figure 3: Comparison of measurement of haemoglobin by SLS-Hb method and routine
HiCN

3. Interfering Substances:
a. Leukocytosis:

The effect of high leukocyte is
illustrated in (Table 3 and figure 4). The

differences from the reference method
carried out in washed samples.

Table 3: The effect of WBC on measurement of Hb by SLS-Hb method and HiCN
method

Method No. of
samples

Mean WBC
count/cm

Hb(g/l)
mean+SD

min
(g/l)

max
(g/l)

% Difference from
Reference method

(washed RBC)

SLS-Hb
HiCN

Hb after
washed RBC

12
12
12

63416.66
63416.66
20583.33

80.25+28.04
80.66+27.81
80.16+30.51

38
39
37

120
120
125

0.11%
0.62%

Note ;t = 0.890 p = 0.392 (non-significant)

b. Lipaemia:
The Hb on 15 selected samples were

measured as SLS and as HiCN on whole
blood and on spun plasma. Plasma reading
were subtracted to obtain turbidity corrected
measurements (Table 4).
C. Haemoglobin F:

Thirty-five specimens of neonatal
(cord) blood were measured by SLS method
and HiCN method, comparison of SLS and
HiCN is show in (Table 5 and figure 5).
Mean (g/l) of Hb by SLS method was
158.62 + 21.47 (110-187), while mean (g/l)

by HICN was 158.85 + 59 (110-189), with
significant correlation (r = 0.995).
4. Haemoglobin Derivatives:

Haemoglobin concentration was
measured on blood samples by
spectrophotometery as HiCN and Hb-SLS
after converting proportion of Hb to
methaemoglobin, (Table 6 and figure 6).
Mean of Hb (g/l) by SLS method was
115.254+33.01 (36-163), while mean by
HiCN was 115.08 + 32.74 (35-161), with
significant correlation (r=0.999).
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Figure 6: Effect of WBC on measurment of Hb by SLS-Hb method and HiCN method

Table 4: Mean + SD of Hb (g/l) by SLS-Hb method and HiCN method on lipaemic
samples pre and post correction

Note; t-test for direct (SLS method) Vs direct (HiCN) = -2.77, p= 0.015 (significant)
T-test for direct Vs corrected = for (SLS) method t-test= -4.591, p=0.0001;
for (HiCN) method t-test= 4.606, p= 0.0001

Samples SLS – method
(g/l)

HiCN method
(g/l)

Direct Corrected Direct Corrected
1 139 131 133 133
2 74 71 75 71
3 88 80 89 82
4 72 70 75 74
5 99 94 99 94
6 110 90 113 97
7 75 73 78 79
8 140 136 148 139
9 96 90 98 92
10 103 101 105 102
11 144 140 147 143
12 65 63 68 65
13 102 100 105 102
14 99 91 100 93
15 120 115 124 117

Mean+SD 101.73+25.35 96.26+24.62 103.8+25.44 98.86+24.49
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Table 5: The relationship between SLS-Hb method and HiCN method in measurement
of cord blood (Hb F)

Method No. of
samples

MeanSD
(g/l)

Min
(g/l)

Max
(g/l)

Correlation
coefficient(r)

SLS-Hb method
HiCN method

33
33

158.62+21.47
158.85+21.59

110
110

187
189

r=0.9956,
p=0.0001

Figure 5: Comparison of measurement of HbF by HiCN method and SLS-Hb method

Table 6: The relationship between SLS-Hb method and HiCN method in measurement
of methaemoglobin

Method NO. of samples MeanSD
(g/l)

Min
(g/l)

Max
(g/l)

Correlation
coefficient(r)

SLS-Hb 35 115.25+33.01 36 163 0.999

HiCN 35 115.08+32.74 35 161

r = 0.9956, p = 0.0001
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Figure 6: Comparison of measurement of methaemoglobin By SLS-Hb method and
HiCN method

Discussion
The ideal method for

haemoglobinometry should meet the
following requirements:
1. Directly referable to a stable
reference standard.
2. Immediate reaction between reagent
and blood for total conversion of
haemoglobin.
3. Perfect correlation between
absorbance at an appropriate
wavelength and haemoglobin
concentration.
4. Stability of converted haemoglobin
for at least several hours.
5. All haemoglobin derivatives are
converted.

Reagent is non-toxic and does not
affect the apparatus in which it is used in
the ICSH recommended
haemiglobincyanide (HiCN) method
haemoglobin is converted by means of a
ferricyanide reagent based on Drabkin’s
reagent[13]. This method, which has been
universally accepted, meets the most
important criteria of being linked with a
stable standard, the international
haemoglobincyanide reference standard[14].
This standard has a stability of at least six
years.

The disadvantage of the HiCN
method is that the reagent contains cyanide,

and although this is used in a harmless
amount for each assay, there is potential
toxic risk where large volumes are
discharged as waste: in some countries, this
is regarded as a health hazard, which must
be controlled in accordance with complex
health and safety regulations. It is thus
desirable to use a non-toxic alternative in
routine practice[13].

Several alternatives are available[12],
especially oxyhaemoglobin (HbO2) using
ammoniated water as reagent[15], but the
product is unstable, and the method is
unreliable in the presence of
carboxyhemoglobin, methenoglobin, or
sulfhemoglobin[16]. Nor do any other
established methods meet the requirements
set out above. It has been suggested that a
better method might be to convert
haemoglobin to a sulfate derivative by
means of sodium Laury sulfate[11], this is a
non-toxic substance[13]. It has now been
developed as a commercial reagent by to a
Medical Electronics for use in their
automated haematology analysers and a
preliminary report on its usefullness has
been published[17]. This present study was
undertaken to assess its use for
haemoglobinometry in general.

The conversion time was extremely
rapid less than 15 seconds. Lewis (1991)
found the conversion time was less than 13
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seconds[13], this was documented by this
study. Similar results were also described by
Karsan et al (1993)[11].

Repeated measurement of freshly
prepared Hb-SLS during the first 120 mints
after dilution shows no significant
differences, (Figure 1). These findings were
consistent with the findings of Lewis (1991)
whose found that repeated measurements of
freshly prepared solution of Hb-SLS during
the first 2 hr, after dilution shows no
significant differences.

Correlation coefficient (r) was 0.999
(Table 1and figure 2), in which there were
some instrument differences, but no
significant discrepancy for linearity. Lewis
(1991) found that there was a direct
relationship of absorbance to Hb
concentration over awid range of
measurements with (r) of 1.000[13].Similar
results were encountered in this study.

Mean Hb (g/L) by SLS method was
116.9 + 31.03 while mean Hb (g/L) by the
HiCN method was 116.84 + 31.13, with
correlation coefficient of 0.998, (Table 2
and figure 3). Lewis (1991) found that there
is a strong correlation between HiCN
method and SLS method in measurement of
Hb on routine blood specimens with a
correlation coefficient of 0.998[13]. This was
documented by this study. The same
findings were also reported by Tsuda,
Ntatsumi (1998) with correlation coefficient
of 0.998[10]. The effect of high leucocyte
count is illustrated in table 3 and figure4).

The differences from reference
method carried out on washed red cells
samples[18], showed no significant
difference in measurement of Hb by SLS
method and HiCN method. The findings of
Lewis et al (1991) were not confirmed in
this study, this may be due to the use of
washed RBCs indicated the measurement
of Hb by SLS method is less affected than
HiCN method by the leucocytes[13].

The findings of Lewis (1991) did not
confirmed by this study, this may be due to
use washed RBC rather than centrifuged /
filtered samples, because of unavailability
of filters in Iraq.

Mean Hb (g/L) by SLS method was
(101.73 + 25.35 uncorrected and 96.26 +
24.62 corrected), and by HiCN method was
(103.8 + 25.44 uncorrected and 98.86 +
24.49 corrected) (Table 4). This findings
was consistent with those of Lewis (1991)
who founds that the SLS method was
slightly more reliable on measurement of
Hb when there’s interference substance like
lipaemia or WBC[13]. This was confirmed by
this study.

Mean Hb (g/L) by SLS method was
158.62 + 21.47 and by HiCN method was
158.85 + 21.59, with correlation coefficient
(r) of 0.995. There was no significant
difference between SLS method and HiCN
method on measurement on samples
containing HbF (Table 5 and figure 5).

Lewis found that there was no
difference on measurement of sample
containing HbF by SLS and HiCN, with
correlation coefficient of 0.993[13]. Similar
results were encountered in this study.

Mean of Hb (g/L) by SLS method
was 115.25+33.01 and by HiCN method
was 115.08 + 32.74 with correlation
coefficient of 0.999 (Table 6 and figure 6).
The findings of Lewis et al (1991) were
confirmed in this study[13] in which there
was no significant difference in
measurement of methaemoglobin by SLS
and HiCN methods[13].

Conclusions
The measurement of Hb by sodium lauryl
sulfate showed:

1. It is non-toxic substance.
2. Hb converts almost instantaneously.
3. There is a direct relationship of absorbance
to Hb concentration over a wide range of
measurements.
4. It is stable for 2 hours without significant
effect.
5. It is reliability is equal to that of
haemoglobinocyanid method.
6. Slightly more reliable method when there
is interference by lipaemia.
7. Measures Hb containing high
concentration of HbF and methaemoglobin.
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Recommendations
1. Haemoglobin sulphate (SLS) method
provides a reliable routine method with
the advantage of non-hazardous reagent.
2. We recommend another study using
sodium lauryl sulfate in automated
analysers.
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PITUITARY ADENOMA: RETROSPECTIVE STUDY AND ANALYSIS OF
FACTORS THAT AFFECT THE OUTCOME OF SURGICAL

TREATMENT

Samir H. Abood FRCS, Sarmad A. Ibraheem FICMS, Abdul-Amir Jasim FICMS

Abstract
Background: Pituitary adenomas are benign epithelial
tumors, representing about 10% of intracranial tumors.
They present as visual or hormonal disturbances or
both. Attention to details in the treatment of theses
benign tumors can’t be overemphasized in order to
achieve best results.

Objective: The aim of this work is to review the
clinical and radiological features of these relatively
common tumors, and identify factors that affect the
outcome of surgical treatment and recurrence.

Methods: This study was carried out retrospectively by
reviewing the medical records of all patients with
pituitary adenomas treated in the period of four years,
and collecting clinical, radiological, laboratory, and
surgical data. Follow up of 1-4 years was obtained on
all patients.

Results: There were 55 patients (31 male and 24
female) the median age was 37 year. The main
presenting symptoms were visual deterioration in 49%,
symptoms of endocrine disturbance in 35.3%,
headache in14.5%, behavioural changes in 1.8% and
seizure in 1.8%. The most common hormonal
disturbance was hyperprolactinemia (32.7%). Lateral
skull x-ray showed grade III sellar enlargement with
erosion of the dorsum sellae in 87.2%. Brain CT scan

showed isodense mass in 76% of cases, with
suprasellar extension in 82.6% and contrast
enhancement in 85.7%. The operative approaches were
right subfrontal craniotomy in 83.6% and tarns-
sphenoidal (sub labial) approach in 16.3%.
Intracapsular (subtotal) removal was achieved in
70.9%, while capsular (total) removal was achieved in
29.1%. Tumour recurred in 3 patients; two of them
had postoperative radiotherapy and all had originally
aggressive tumors.. There were 2 cases of post
radiation glioma.

Conclusion: The results of the study were similar to
those published. Pituitary adenoma is usually benign
relatively avascular soft in consistency with
characteristic clinical and radiological features. Unless
associated with advanced optic atrophy with visual loss
there is dramatic improvement of optic nerve function
following surgery. Transient diabetes insipidus is the
commonest postoperative complication mainly
following trans-sphenoidal approach. The only factor
that enhances recurrence is tumour aggressiveness.
Postoperative radiotherapy is only indicated for
aggressive invasive pituitary adenoma.

Key words: Pituitary, Adenoma, Outcome.

Iraqi J Med Sci, 2005; Vol. 4 (2): 197-209

1Introduction
Pituitary adenomas are common

benign epithelial neoplasms that are
composed of and derived from
adenohypophysial cells. They represent about
10% of intracranial tumors[1]. In most cases
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they are histologically benign, slow growing
small neoplasms confined to the sella tursica.
Some however grow faster, invading
surrounding tissues, and cause local
symptoms such as visual disturbances,
headache, and compression of non tumorous
pituitary tissue, resulting in varying degrees
of hypopituitarism[2].

Pituitary adenomas can be classified
according to their size, radiolographic
appearance, endocrine function, morphology,
and cytogenesis. Neurosurgeons frequently
classify pituitary adenoma on the basis of size



Pituitary adenoma: Retrospective study …. Abood et al

Iraqi Journal of Medical Sciences 198

and invasiveness, as determined by imaging
studies (MRI, CT scan and X-ray films of the
skull), with respect to the size,
microadenomas are smaller than 1cm in
greatest diameter, and macroadenomas are
larger than this[1].
Microscopically pituitary adenomas are
generally monomorphous proliferation,
consists of a single relatively uniform,
homogenous staining cell population with no
acinar arrangement, surrounded by a
condensed rim of non tumorous pituitary
tissue and its condensed reticuline network,
which collectively constitute the adenomas
pseudocapsule. Pituitary adenomas can be
classified into acidophilic, basophilic, and
cromophobe adenomas according to their
staining property with hematoxylin-eosin
preparation[1].

Pituitary adenomas present either as
hormonal dysfunction, or as visual
disturbance due to chiasmal compression. The
management of pituitary adenoma is
challenging, as complete surgical removal is
sometimes difficult to achieve and is usually
associated with substantial morbidity and
mortality, on the other hand, other therapeutic
modalities such as radiosurgery and
radiotherapy are of limited efficacy on their
own, and are used as adjuvant to surgical
treatment[3-6].

Methods
The material of this study included 55

consecutive patients with pituitary adenoma
surgically treated during the period of
January1997 to April 1999 in four
neurosurgical centers in Baghdad, Al-Kadmya
hospital (T), the neurosurgical hospital, the
neurosurgical dep. Medical City (T) and the
Nursing home, Medical City. The patient’s
files were reviewed and all biographic,
clinical, radiological, and treatment data
uniformly collected according to previously
designed data sheet. The collected data
included: patients age (according to decades),

sex, duration of illness and the presenting
symptom.

The physical signs documented
include visual acuity and visual fields,
presence of optic atrophy on fundus
examination, evidence of endocrine
dysfunction as acromegaly,
hyperprolactinemia and the development of
secondary sexual characteristics. Serum
hormonal level (prolactin, growth hormone,
thyroxine, cortisol, follicular stimulating
hormone (FSH) and leutenizing hormone
(LH) was recorded. On lateral skull X-ray the
findings were classified into grades as
follow[7].
G I: Normal size sella with focal erosion
G II: Enlarged not eroded sella
G III: Enlarged eroded, ballooned or double
floor sella
G IV: Completely destructed sella (Ghost
sella)

On CT scan, MRI and MRA data such
as extension of the tumor to the frontal, and
temporal lobes and to the cavernous sinus as
well as hydrocephalus was recorded.
Operative data were documented including
the surgical approach (right sub frontal
craniotomy or sub labial trans-sphenoidal
approach). The choice of surgical approach
depended on the presence or absence of
extrasellar extension of the tumor. The extent
of tumor excision whether total (capsular) or
subtotal (intracapsular) resection, Outcome
including complications, mortality, and
Postoperative radiotherapy was recorded.

Follow-up notes were reviewed and
the patient’s clinical, endocrinological and
radiological findings were documented.
Tumor recurrence was defined as re-growth
of tumor as appeared in the follow up CT scan
and MRI or both, or recurrence of symptoms.
The outcome of treatment was considered
good if the patient is alive, having improved
or stable useful vision, good school
performance or is employed and poor
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outcome if the patient condition did not fulfill
one or more of the above criteria or is dead.

Results
The study included 55 patients (31

males and 24 females) the median age was 36

years. Figure I summarize the age and gender
distribution. Most of the patients were in the
forth decade. There is female preponderance
in the 2nd and 3rd decades, male incidence
increased in the 4th and 5th decades.

Figure 1: Age and Gender

Visual disturbance in the form of
blurring of vision was the commonest
presenting symptom (45.4%) followed by
amenorrhea 18% and acromegalic feature

16.3% (Table 1). The one patient presented
with diplopia as the first complain was
diagnosed later to have had pituitary
apoplexy.

Table 1: The presenting symptoms of pituitary adenomas

Symptom No. Percent

Visual disturbance

(decreased visual acuity and field defect)

Headache (non specific)

Diplopia

Loss of vision

Impotence and loss of libido

Amenorrhea

Acromegalic features

25

8

1

1

1

10

9

45.4

14.5

1.8

1.8

1.8

18

16.3

Hyperprolactinemia, proved by
hormonal assay, presenting as loss of libido
and impotence in males and amerorrhea-
galactarrhea in females was present in the

majority of patients 72%, followed by
excessive growth hormone secretion
presenting as acromegaly or gigantism in 64%
of cases (Table 2).

Table 2: Hormonal disturbances associated with Pituitary adenoma (25 patients).
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Type of hormonal disturbance
No. Percent Female Male Percent

Acromegaly and gigantism

Hyperprolactinemia

Cushing’s disease

Hypogonadism

16

18

1

1

64

72

4

4

6

6

1

-

10

12

-

1

29

32.7

1.8

1.8

Headache was the commonest
symptom (90.9%). Progressive visual
deterioration coming next in frequency
(78%0, all of them had decreased visual
acuity and 63.3% of patients had visual field
defect usually in the form bitemporal
hemianopia. Unilateral visual loss was
detected in 27%, and primary optic atrophy

was observed in 29% of patients. Papilledema
was seen in four patients (7.2%) two of them
had hydrocephalus. Diplopia was complained
of in 4 patients (7.2%) three patients had pure
sixth cranial nerve palsy and one patient had
complete left sided ophthalmoplegia (Tables 3
and 4).

Table 3: Symptoms due to pressure effect of pituitary adenoma (55 patients)

Table 4: Signs of space-occupying effect in relation to the total number of patients with
pituitary adenomas

Symptoms No. Percent

Headache

Visual field defect

Diplopia

Unilateral loss of vision

Behavioural changes

Seizure

Pituitary apoplexy

50

43

4

15

1

1

1

90.9

78

7.2

27.2

1.8

1.8

1.8

Signs
No. Percent

Decreased visual acuity

Visual field defect (temporal hemianopia)

Primary optic atrophy

Papilledema

Ocular nerve palsy

Trigeminal nerve affection

43

35

16

4

4

1

78.1

63.3

29

7.2

7.2

1.8
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On skull X-ray the majority of patients
had sellar enlargement (94.5%), while normal
size sella found in only (5.4%). Grade III

sellar enlargement was the commonest
finding (87.2%), (Table 5).

Table 5: Skull X-ray findings in patients with pituitary adenomas (55 patients)

Pituitary adenomas were isodense in
the majority of patients (76%). Supra sellar
extension was the commonest finding
(82.6%), while no tumor extension was

detected in 17.3%. - Hydrocephalus was seen
in only two patients (4.3%). In contrast, in a
study, which was performed in 35 patients,
85.7% had enhancing adenoma (Table 6).

Table 6: C.T. Finding in patients with pituitary adenomas (46 patients)

Appearance
Grade No. Percent

Normal sella with focal erosion

Intrasellar calcification

Enlarged sella turcica

Enlarged not eroded sella

Enlarged eroded sella

Enlarged double floor sella

Ballooned sella

Completely destructed sella (Ghost sella)

I

-

II  IV

II

III

III

III

IV

3

1

52

1

30

3

15

3

5.4

1.8

94.5

1.8

54.5

5.4

27.2

5.4

Finding
No. Percent

CT without contrast

1- Density

- isodense

- hypo dense

- hyper dense

35

3

8

76%

6.5%

17.3%

2- Extension

- suprasellar

- lateral

- anterior

- no extension

38

13

1

8

82.6%

28.2%

2.1%

17.3%

3- Ventricular dilatation (Hydrocephalus) 2 4.3%

CT with contrast (35 patients)

1- Enhanced

2- Not enhanced

30/35

5/35

85.7%

14.3%
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MRI and MRA were the most useful
imaging modalities in evaluation they were

performed in nine patients (Figures 2 and 3).

Figure 2: Pituitary adenoma, with suprasellar extention (MRI, Axial and sagital sections)

Figure 3: Pituitary adenoma (MRA)

Most of the adenomas were soft, non-
cystic (Table 7). Chromophob adenoma was
the most common (56.3%) followed by
acidophilic adenomas (41.8%). Histologically

(90.9%) of pituitary adenomas were benign,
while aggressive (invasive) pituitary adenoma
was seen in (9.1%) (Table 8).
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Table 7: Texture and consistency of the adenoma

Table 8: Histopathological results of pituitary adenomas

Five patients had aggressive
adenomas; all were acidophilic adenomas,

firm, and highly vascular. All had suprasellar
and lateral extension (Table 9).

Table 9: Staining, vascularity, texture and extension of aggressive pituitary adenomas

Histopathology
Vascularity Texture Extension

Acidophilic
Acidophilic
Acidophilic
Acidophilic
Acidophilic

High
High
High
High
High

firm, non-cystic
firm, cystic
firm cystic

firm, non-cystic
firm, non-cystic

superior & lateral
superior & lateral
superior & lateral

sup., ant., & lateral
superior & lateral

Dramatic improvement of the visual
fields and acuity was documented in 25 of 30
patients (83.3%). Improvement in the cranial
nerve deficit with diplopia was seen in (50%).

Patients with sever visual impairment, and
advanced optic atrophy did not show similar
improvement, but no one got worse (Table
10).

Table 10: Post-operative visual improvement

Improving sings and symptoms
No. Percent

Visual field and acuity
Diplopia and squint

Ptosis

25/30
2/4
1/1

83.3
50

100

Texture and consistency
No. Percent

Cystic
Non cystic (solid)

Soft
Firm

8
47
49
6

14.5
85.4
89

10.9

Histopathology
No. Percent

Acidophilic
Chromophob

Basophilic
Aggressive

23
31
1
5

41.8
56.3
1.8
9
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Right sub frontal craniotomy was the
approach used in 46 patients (83.6%) and
trans-sphenoidal approach was performed in 9
patients (16.4%). Gross total resection of the
tumor (capsular) was achieved in 29.1%
(Figure 4) and subtotal resection
(intracapsular) in 70.9%. Benign

chromophobe adenoma was the commonest
pathological finding, which accounted for
56.3%of cases, followed by acidophilic
adenoma in 41.8%. While all aggressive
pituitary adenomas were acidophilic and
account about 9% (5 patients).

Figure 4: Brain CT scan (coronal sections) of pituitary adenoma showing suprasellar
extension (Pre- operative Lt. and post operative Rt.)

All aggressive adenomas had
postoperative radiotherapy (all of them did
not complete their course) however three of
them had recurrences after one year, there
was no relation between recurrence and the
type of adenoma or the extent of surgical

resection. Early postoperative complications
(Table 11) included diabetes insipid (DI) in 6
patients, 2 of them following trans-sphenoidal
approach, and fortunately only one patient
had permanent DI who need permanent
antidiuretic hormone (DDAVP) treatment.

Table 11: Post-operative complications

Complication
Approach No. Percentage Percentage

from total
CS leak + meningitis

Infected wound

Diabetes Iinsipidus

Hypothyroidism

Unilateral anosmia

Hematoma

Recurrence

Post radiotherapy glioma

Death

Transcranial

Transcranial

Transcranial

Trans sphenoidal

Transcranial

Transcranial

Transcranial

Transcranial

Transcranial

(Previous op.)

Transcranial

1/46

1/46

4/46

2/9

4/46

46/46

1/46

3/46

2/46

3/46

2.1

2.1

8.6

22.2

8.6

100

2.1

6.5

4.3

6.5

1.8

1.8

10.9

7.2

83.6

1.8

5.4

3.6

5.4
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Recurrent CSF leak and meningitis
was detected in one patient who transcranial
surgery for aggressive pituitary adenoma.
Wound infection was recorded in one patient.
Hypothyroidism, proved by hormonal assay
was recorded in 4 patients (7.2%).
Intracerebral hematoma detected in one
patient who died in the third postoperative
day. Two other patients died one of them
developed pulmonary embolism and the other
had hypothalamic ischemia. Post radiotherapy
glioma proved by histopathology was
recorded in 2 patients from a total of thirty-
seven who had radiotherapy (5.4%).

Discussion
In Large series of intracranial

neoplasm (Burrow et al., 1981; Kovacs et al.,
1986)[8,9], pituitary adenomas comprise about
10-15 percent of brain tumors. The true
incidence in Iraq is unknown.

Regarding the sex distribution,
pituitary adenomas are equally distributed
between the sexes. From series (Minderman
et al., 1994)[10] one notes a slight female
predominates in prolactin hormone (PRL),
thyroid stimulating hormone (TSH), and
adrenocorticotropic hormone secreting
adenomas, whereas male dominance was
recorded in growth hormone (GH) secreting
adenomas, and non-functioning pituitary
adenomas. Equal sex distribution is found in
older patients. In our study, slight male
preponderance (56.3%) was recorded.

Pituitary adenomas are more apt to be
found in specific age groups. They are tumors
of the middle decades of life, although
isolated examples have been reported in
children with pituitary adenomas. One also
notices that the average age in lower in
acidophil adenomas than chromophobe
adenomas[11-13]. The results in this study are
very similar to the published figures.
Symptoms and Signs

The signs and symptoms of pituitary
adenomas are produced by the local mass

effect of the adenoma and by the systemic
manifestations, which are related to the
hormonal disturbances.

In this study non-functioning pituitary
adenomas comprise about (54.5%), whereas
functional pituitary adenomas were found in
(45.5%). Sassolas et al., (1993), and
Nedvidkova et al., (2000)[14,15] found non-
functioning adenomas in only 40% of cases.
This may be due new and more thorough
hormonal analysis.

The signs and symptoms produced by
the space occupying effect are due to the
direct pressure or invasion of the adjacent
parasellar structures and the optic nerves and
chiasm.

We found the most common symptom
was headache (90.9%), the cause of the
headache is stretching of the diaphragma
sellae, However many of the cases with
headache, especially females with hormonal
disturbances have psychological cause for
their headache. Generally the reported
incidence of headache is about 40%[15-17]. The
headache is often non-specific, found
primarily in the vertex as a dull ache, and
does not change with position. In pituitary
apoplexy however headache is sudden, severe
and is accompanied by neck stiffness.

Visual deterioration was found in 78%
of cases, in which decreased visual acuity was
detected in all of them, while visual field
defect (uni or bitemporal hemianopia) was
found in (62.3%)of cases. Comparing the
results with other series of Sassolas et al.,
(1993); Fajardo (1982), and Burrow et al.,
1990[14.17,18], visual defect was reported in
about 50-70% of patients, at the time of
diagnosis. The higher incidence of visual
deterioration probably indicates late
presentation.

Primary optic atrophy was found in
29% of cases, whereas papilledema was
detected in (12.7%) of patients, which is high
compared with the reported incidence of 6%
by Chang et al., (2000)[19]. However the
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typical visual field defects seen in some of
these patients with reported papilledema
suggest that the impression made by junior
residents was false.

The reported incidence of cranial
nerve palsies other than the optic nerve is 5-
17%. Usually the 3rd, 4th 6th and less
commonly the 5th nerves are involved[11-13].
Generally cranial nerve palsies suggest lateral
extension into the cavernous sinus, and is
mostly associated with aggressive adenomas.
The 4 patients who had cranial nerve palsies
(7.2%) all had lateral extension and all were
aggressive tumors.

Regarding epilepsy, seizures were
reported in 1-10% of patients with pituitary
adenoma. Most series[11,12,20] in this study it
was noticed in one patient (1.8%), We could
find no reason or association between
epilepsy and the pathology or extension of the
tumor.

Hypopituitarism, according to many
series, was seen in a good proportion of
patients. One important feature for example is
Insufficient gonadotropic hormone secretion,
which was found in 50-90% of patients
(Bakay, 1950 and Arafah et al., 1986)[11,21] In
this study only one patient was diagnosed to
have hypogonadism due to deficient
gonadotropic hormone (GnH) secretion,
confirmed by hormonal assessment (1.8%).
This lowly incidence of hypogonadism in
males, is probably only apparent, due to
denial of patient for social reasons, and failure
on the part of physicians to asses this
important clinical feature of pituitary
adenomas.

Regarding functional pituitary
adenoma, we found that hyperprolactinemia
comprises 72% (32% from total number), by
comparing our results with those of other
studies (Visot et al., 2001, Davis et al., 1985
and Kleinberg, 1983)[22-24]. We found
prolactin secreting adenomas comprising
25%. From this we expect that the higher
percentage was not due to pure PRL

producing adenoma rather than secondary
hyperprolactinoma due to local mass effects
causing amenorrhea - galactorrhea Syndrome
primarily in females and loss of libido with
impotence in males.

Growth hormone (GH) secreting
adenoma detected in 64% of patients with
functioning pituitary adenomas (29% from
total) in which acromegalic features detected
in all of them , whereas gigantism detected in
only one patient (4%), which is exactly the
same percentage found in other series. Insulin
dependent diabetes mellitus (IDDM) detected
in 62% of patients with Acromegaly,
Compared with about 50% reported in
literatures. Hypertension detected (37.5%)
similar with other studies 36% (Jackson et al.,
1999)[25].

Cushing’s disease was found in 4% of
functioning pituitary adenomas (1.8% from
total), which is almost the same of other series
(Tindall et al., 1985 and Sheithauer et al.,
1986)[2,26]. This disease is rare, and because
most of them are due to a microadenoma
(80%) it rarely gives rise to other hormonal or
compression symptoms.

In our study, no patient was found to
have hyperthyroidism or excessive secretion
of GnH, which indicate their rarity as seen in
other series, TSH producing adenoma
comprising about 1% (Martin et al., 1977,
Black et al., 1984, Linfoot et al., 1979, and
Post et al. 1980)[13,27-29].
Radiological investigations

The radiology of the sella tursica is an
interesting subject when considering pituitary
adenomas, in plane x-ray, non-functional
pituitary adenoma enlarge the sella almost
without exception. We had three patients in
our study that had normal sized sella tursica
(5.5%).With high resolution Brain CT scan,
microadenomas can be correctly identified in
70% of cases, and the CT scanner was
accurate in the detection of macroadenomas
in 95% of cases. (Chang et al., 2000)[19], most
of which highly enhances with contrast study.
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In this study we found most of
pituitary macroadenomas were isodense
(76%), while they were hyperdense in 17.3%
of patients. Good enhancement with contrast
study was seen in 85.7% and by comparing
these results with those of other studies we
found it similar (Chakeres et al., 1990 and
Leeds et al. 1977)[30,31].
Histopathology

On the basis of staining properties of
the cell cytoplasm, pituitary adenomas were
previously defined as one of three
morphological entities, chromophobic,
acidophilic and basophilic adenomas. Since
the tincturial characteristics of the adenoma
cells cannot be correlated reliably with the
cell type, secretary activity or cytogenesis,
this basis for classification is no longer
considered useful (Kamal et al., 1995)[1].

In spite of what is said above, above,
our histopathological labs continue to use the
same type of morphological classification
according to the staining property with
hematoxylin and eosin, which revealed that
chromophobe adenoma comprise about
56.3%, whereas acidophilic adenomas
account for 41.8% and basophilic adenomas
1.3%. By comparing with other series
(Wilson et al., 1978 and Tindall et al., 1995,
found that chromophobe adenomas account
for 75%, whereas acidophilic adenomas about
17%[32,33], this indicate that in our study
chromophobe adenoma is much less, this
could be due to the poor preparation of the
histopathological section. Regarding
basophilic adenomas, the result coincides
with those of other series of 1-2%.

Macroscopically the consistency of
pituitary adenomas is classified into either
cystic (partial or complete) and solid. In this
study, pituitary adenomas were cystic in
14.5% which is somewhat similar to those of
other studies (18-20% by Asa et al, 1993)[34].

Regarding the texture, soft suckable
pituitary adenoma was detected in 89%,

which is almost the same compared with other
series, (92% by Kamal et al., 1995)[1].

Aggressive invasive pituitary adenoma
was detected in 9.1% of all types of pituitary
adenomas, 50% of them were acidophilic.
Operative findings and surgical
management

Regarding the optic chiasm,
normal position of the chiasm was found in
89.1%, prefixed chiasm in 2.1% and postfixed
chiasm in 8.6% of cases. By comparing with
other studies, the percentage were 80%, 9%
and 11% respectively (Tindall, 1995)[33], and
70%, 15% and 15% respectively (Albert et
al., 1995)[35] which indicate approximately
similar results. Regarding extension of the
pituitary adenomas we detected that during
operation the incidence of tumor extension
was 86.9%. Whereas preoperative C.T scan
reported 82.6% tumor extension. This
indicates that C.T scan is not 100% accurate
in the diagnosis of extension.

In the series of Wilson & Demsey
(1978)[32], 48.4% pituitary adenomas were
confined to the sella tursica, significant
suprasellar extension was observed in 34.8%,
infrasellar extension in 17.6% and both in
6.8% of cases. In this study, suprasellar
extension was seen in 86.6%, whereas
infrasellar extension in 22.2% of cases. The
increase in the incidence of suprasellar
extension may reflect a delay in the diagnosis,
and the higher number of non-functioning
pituitary adenomas.

As regard to the surgical outcome in
both approaches, many series were reviewed
regarding the mortality rate and these were
ranging from 1.4 - 35% in transcranial
subfrontal approach, and from zero to 1.5%
following trans-sphenoidal approach (Tindall
et al., 1986)[2]. In our study, 3 patients died
(5.4%) all of them following transcranial
approach, while there was no mortality
following trans-sphenoidal approach.

Regarding patient’s condition
following the operation we found that 83.3%
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of patients have improved vision, which is a
good result compared with the reported
improvement rate of 41-90%[11,19,36].

Tumor recurrence was recorded in 3
patients (6.5%) following transcranial
approach, with no recurrence following trans-
sphenoidal approach. The previous
histopathological results of those with
recurrent adenoma were of invasive character,
and all had radiotherapy. The result is quite
good compared with those registered from
other series, which ranged between 6 and
11%, usually following transcranial approach
of highly invasive adenoma (Linfoot, 1979;
Ciric, et al, 1983; Domingue, et al., 1980;
Faria, et al., 1982)[28,36-38]. Invasiveness was
the only factor that was associated with
recurrence, which raises question regarding
the necessity and effectiveness of
conventional radiotherapy. Postradiotherapy
(glioma) was detected in 2 patients(3.6%),
which is similar to other series (George, et al.,
1995 and Fajardo, et al., 1982)[33,39].

Conclusions
1. Pituitary adenoma is usually benign
relatively avascular soft in consistency with
characteristic clinical and radiological
features, commonly present in 4th decade.
2. Hyperprolactinenia was the most common
hormonal disturbance, and visual
deterioration was the most common
presenting symptom.
3. Regarding the postoperative prognosis,
unless associated advanced primary optic
atrophy, there was dramatic improvement in
the optic nerve function (83.3%), and other
cranial nerves function (50%), which indicate
that the primary lesion is due to the pressure
effect rather than invasion.
4. Diabetes insipidus is the commonest
postoperative complication especially
following trans-sphenoidal approach (10.9%)
and it is transient in most cases.

5. Tumor invasiveness was the only factor
that was found to be associated with
recurrence of pituitary adenoma.
6. Postoperative radiotherapy should be
considered for invasive adenomas; however
the risk of tumor genesis makes one think of
an alternative treatment such as Gamma knife
surgery.
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THE COPING STYLES OF ADOLESCENTS WITH TYPE 1 DIABETES

Jawad KA Al-Diwan MBChB, MSc

Abstract
Background: The importance of developmental
prospective in understanding the variability in
diabetic adolescent's coping efforts is underscored in
Iraq.

Objective: This work was carried out to assess the
association between the coping styles and higher
level of perceived diabetes related worries.

Methods: 160 adolescents with type 1 diabetes were
enrolled in this study from different diabetes centers
in Baghdad city for the period 1st June to 21st Dec.
2000. Each participant interviewed individually. Full
information including age, sex, and duration of
diabetes, sport activity and visits to diabetic clinics
and a diabetic related worries subscales were used.
Coping styles (active and aggressive coping styles)
were assessed by selected subscales. The influences

of coping styles and other variables on diabetic
related worries were examined by stepwise
regression analysis.

Results: Higher perception of diabetic related worry
was significantly associated with active coping,
aggressive coping, emotional support and sex. Age
and visits to diabetic clinics were not associated with
higher perceived diabetic related worry.

Conclusion: The finding demonstrated the
importance of coping behavior to perceived diabetic
worries, which in turn affects the metabolic control.

Key words: diabetic adolescents, coping styles, Iraq
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1Introduction
Adolescents with type 1diabetes

faced with a complex set of developmental
changes as well as changing demands of the
disease[1]. Coping skills are vital for
emotional and social development among
young people[2]. Coping styles refers to
typical and habitual preferences for way of
approaching problems and might be
regarded as strategies that people generally
use to cope across stressors. Several studies
showed that avoidance coping (refers to
reduce emotional distress caused by
stressful event and to manage and regulate
emotions that might accompany stressors) in
adolescents with type 1diabetes predicts a
poor illness specific self care behavior[3-5].
The importance of developmental
prospective in understanding the variability
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in diabetic adolescent's coping efforts is
underscored in Iraq.

This work was carried out to assess
the association between the coping styles
and higher level of perceived diabetes
related worries.

Materials and methods
160 adolescents with type 1diabetes

were enrolled in this study from different
diabetic centers (National Diabetic Center at
Al-Yarmouk teaching hospital, Diabetic
Consultancy Clinic at Al-Kadh.miya
teaching hospital, Diabetic Consultancy
Clinic at Al-Mansour teaching hospital and
Diabetic Consultancy Clinic at Ibn Al-Beldy
teaching hospital) in Baghdad city for the
period 1st June to 21st Dec. 2000.
Adolescence period is considered between
10 – 21 years[6]. Their mean age was 15.1 ±
2.3 years; 53.8% of them were females;
51.3% of them had the disease for more
than five years and 76.9% of them reported
a history of a frequent hospitalization.

Each participant was interviewed
individually. Full information including age,
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sex, and duration of illness, sport activity
and visits to diabetic clinics were collected.

A diabetic related worries subscales
was assessed[7,8]. Diabetic related worry
subscale was linearly transformed so that
the worst and the best possible scores were
zero and 100, respectively. Higher scores
indicate lower perceived diabetes related
worry.

To cover different coping styles
relevant to the management of diabetes in
adolescents, Active coping, seeking social
support for instrumental reasons, seeking
social support for emotional reasons,
behavioral disengagement and mental
disengagement were assessed by subscales
selected from COPE scale developed by
Carver et al[9]. Aggressive coping was
assessed by modified ways of coping
questionnaires[10]. Scores for assessing
coping styles were computed as the mean
score across items, yielding a scoring range
of scale that correspondent with single item:
zero (lowest possible use of each coping

style) through three (highest possible use of
each coping style).

Internal consistency of diabetes
related worry and coping styles was
assessed by Cronbach's α score. The
influence of coping style and other variables
on diabetic related worries were examined
by stepwise regression analyses[11]. P value
less than 0.05 was considered as statistically
significant.

Results
Higher perception of diabetic related

worry was significantly correlated with
active coping, aggressive coping, emotional
support and sex (p < 0.05). There was no
significant association of higher perceptions
of diabetic related worry with social
support. Lower perception of diabetic
related worry was significantly associated
with aggressive coping and emotional
support (p < 0.05). Age and visits to diabetic
clinics were not associated with higher
perceived diabetic related worry. These
findings are shown in Table 1.

Table 1: Regression partial coefficient of diabetic related worry with the studied
variables

Variable Diabetic related worry
Partial coefficient P value

Active coping
Aggressive coping
Emotional support

Social support
Age
Sex

Visit to diabetic clinic

- 0.16
0.088
- 0.07
- 0.45
0.05
- 0.2
- 0.1

0.03
0.01
0.001
NS
NS

0.001
NS

Discussion
An obvious lack of accurate

informations on the exact magnitude of
diabetes in Eastern Mediterranean Region
was reported[12]. Previous studies tend to
focus on relationship between treatment
related factors (poor adherence to insulin
treatment and specifically mission shots)
and poor metabolic control[13,14]. However,
others demonstrated that stress is a

significant risk factor for medical
maladjustment[15,16]. Since publication of
Diabetes Control and Complication Trials
(DCCT) results[17], it has been widely
accepted that improving metabolic control
must be a fundamental priority in type 1
diabetes care. Improving patient's metabolic
control was primarily to a combination of
insulin management and psychosocial
support provided by DCCT care team[18].
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This study revealed that higher
perceived diabetic related worry showed a
negative significant association with active
coping (refers to efforts directed toward
rational management of a problem and
aimed to change the situation causing the
stress) and a positive significant association
with aggressive coping (avoidance coping
and emotional focus coping such as
behavioral and mental disengagement). This
finding may be due to the fact that diabetic
adolescents were struggling in the social-
emotional and peer relationships areas of
functioning which lead to emotional
problems such as anxiety and depression. It
is the maladaptive coping styles, which
predict stress. Problem focus coping or
active coping is generally associated with
better adjustment[19]. Avoidance coping
(refers to reduce emotional stress caused by
stressful situation and to manage and to
regulate emotions that might accompany
stressors) is associated with poor specific
self-care behavior[20]. Greater use of active
coping (problem focus coping) was related
to improved metabolic control and diabetic
life satisfaction while aggressive coping was
related to poor metabolic control[16]. This
finding indicated that anxious adolescents
may be harder working in monitoring
diabetes and may take actions that are more
effective in response to signs of poor blood
glucose.

Diabetic related worry was
significantly associated with emotional
support. It may refer to that diabetic
adolescents cope with illness by ventilating
feelings through shouting and arguing in
family. The finding that social support had
no role in reducing diabetic related worry
may reflect a higher degree of self-blame
among diabetic adolescents. Although self-
blame might stimulate adolescent's
responsibility taking[16], too much self-
blame might be linked to internalization of
emotional problems[21]. This finding may be
due to parental perception of the
adolescent's adjustment at school and level
of social and emotional functioning with
peers. In previous communication, the role

of peers in management of diabetes was
demonstrated in Iraq[22].

This study revealed, also, that
diabetic related worry was significantly
associated with sex. It is consistent with
other reports[22,23]. It may be due to general
family factors such as warmth, cohesion and
adaptability, which are the primary drivers
for emotional instability. Source of stress
for adolescent girls with diabetes include
frequent changes in daily routines, academic
challenges, interpersonal conflicts with
family and peers, and societal messages
regarding what is consider attractive
contribute to adolescent's concern about
their body image (when girls are becoming
more concern about their body shape and
size and particularly vulnerable to opinion
of peers[24], especially boys) may lead to
intentional compromising in disease
management[22,25] (sever dietary indiscretion
and repeated insulin omission) and eating
disorders (anorexia nervosa, bulimia
nervosa, excessive exercising and food
deprivation). It seems that the situation in
Iraq is different than in Western countries.

Recently, Wills et al[26] reported that
there are failing to achieve high standards of
care for young adults with type 1 diabetes, a
problem which likely to affect the entire
United Kingdom. They demonstrated the
need to learn from European centers that
achieved better results. The dose adjustment
for normal eating program (DAFNE) was a
success in United Kingdom[27].

In conclusion, the findings demonstrate
the importance of coping behavior on
perceived diabetic worries, which are in turn
affect the metabolic control. Health
promotion intervention in schools and
others are important in helping the
adolescents to better integrate challenges of
the disease, and to adapt a more constructive
behavior.
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SUBJECTIVE AND QUANTITATIVE EVALUATION OF BONE
MARROW TREPHINE BIOPSY IN IDIOPATHIC MYELOFIBROSIS
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Abstract
Background: Idiopathic Myelofibrosis
(IMF) is one of the myeloproliferative
disorders in which various degrees of bone
marrow fibrosis constitute the cardinal
pathogenetic criteria for the disease
therefore the study of bone marrow trephine
biopsy is a major step in diagnosis .

Objectives: Are reticulin and iron stain are
essential for the diagnosis and staging of
idiopathic myelofibrosis

Methods: Trephine biopsies of 30 patients
with IMF were reevaluated and the paraffin
blocks were further sectioned, stained for H
& E and reticulin and Perl’s reaction. The
patients were classified into four groups
according to Cologne criteria for which both
subjective and quantitative evaluations of
trephine biopsies were performed.

Results: Both qualitative and quantitative
evaluation was performed on trephine
biopsies.
The most consistent finding with
progression of diseases was megakaryocytic
and granulocytic proliferation with
preponderance of megakaryocytes. The
study also proves that most patients showed
an increase in the number of hemopoietic
cells, reticulin fibers, trabecular bone width,
osteoblastic index, blood vessels, and a
reduction in the iron stores.

Conclusion: A thorough assessment of
bone marrow biopsy including adequate
tissue sampling stained for reticulin and iron
stain are essential for the diagnosis and
staging of idiopathic myelofibrosis.

Keywords: Idiopathic myelofibrosis,
trephine biopsy, subjective, quantitative

Iraqi J Med Sci, 2005; Vol. 4 (2): 214-219

1Introduction
Idiopathic myelofibrosis is an

interesting myeloproliferative disease,
which presents in middle aged and elderly
people with signs and symptoms of anemia,
splenomegaly, bone pain and
hypermetabolic state with a
leucoerythroblastic blood picture, teardrop
cells and varying degree of bone marrow
fibrosis[1,2].
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Address correspondence to: Dr. Falih Salim
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The principal pathogenetic criteria
are an abnormal megakaryocyte resulting
from an abnormal neoplastic ste+m cell.
The death of these abnormal
megakaryocytes results in the production of
mitogens that result in bone marrow
fibrosis[3-7].

The aspiration of bone marrow in
IMF patient usually yields dry tap or
unsatisfactory marrow is collected[3,4,8].
Therefore, trephine biopsy is essential for
diagnosis, which shows an increase in
reticulin fiber density and thickness[3,4,10].

The diagnosis and staging of IMF is
based on the Cologne Criteria[11,12] and
because of the prognostic significance of the
histopathological features of IMF, this study
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is performed to assess the marrow trephine
findings in different stages of the disease.

Material & Methods
Using paraffin blocks of 30 patients

with IMF, processed from Sep.1998 to Sep.
2002, 18 patients were males and 12 were
females. Three sections were obtained from
the original paraffin blocks and stained for
H &E, reticulum and Perl’s reaction.
Trephine biopsies were re-evaluated both
subjectively and quantitatively.

Subjective evaluation involves the
systemic examination of H & E slides for
1. Cellularity: graded as follows[13,14]

decreased <35%, normal 35-49%, slight
Increase 50-59%, moderate Increase 60-
89%, marked Increase 90-100%
2. Megakarocylic concentration[13,14]

decreased <3/mm2, normal 3-5/mm2, slight
increase 6-8/mm2, moderate increase 9-
14/mm2, marked increase 15/mm2
3. Iron content: after staining the slides for
Perl’s reaction the results were graded as
follows[15], 0: No iron, 1: Minimal iron, , 2:
Slight & Patchy, 3: Moderate & Diffused, 4:

Strong and extensively diffused, Grades 0-1
indicate iron deficiency.
4-Reticulin fibrosis was evaluated as in Ellis
et al[14].

The quantitative evaluation of bone
marrow biopsies involved counting the
number of megakaryocytes, and blood
vessels in one cubic mm using a planimetric
method[16]. Using the Chalkley’s point
counting method, the amount of
hemopoietic tissue was measured as
percentage[9].

Both of the osteoblastic index and
the trabecular bone width was measured
using an ocular graticule[17]. Bone marrow
biopsies of 30 subjects with normal
histology was chosen as a base line data.

Statistical analysis was done using
one way ANOVA and t-test, with P value
less than 0.05 was considered significant.

Results
The subjective evaluation of trephine

biopsies showed that most patients
examined have increased cellularity (Table
1).

Table 1: Subjective evaluation of cellularity

Cellularity No. Percentage (%)
Reduced
Normal

Slightly increased
Moderately increased
Markedly increased

12
4
6
5
3

40
13.34

20
16.66

10

Megakaryocytes are increased in
76.66% of cases, being markedly increased

in 16.66%. In 20% of cases, clustering of
megakaryocytes was recognized (Table 2).

Table 2: Subjective evaluation of megakaryocytes

Megakaryocytes Evaluation No. of cases Percentages (%)

Number

Reduced
Normal

Slight increase
Moderate increase
Marked increase

4
3
1
7
5

13.34
10

36.66
23.34
16.66

Distribution
Diffuse
Cluster
Sheets

21
6
3

70
20
10
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Reticulin fibrosis was evident in all cases; however, it was marked in 22 patients
(Table 3).

Table 3: Subjective evaluation of reticulin fibrosis

Reticulin fibrosis Number Percentage (%)
Slight increase

Moderate increase
Marked increase

3
5
22

10
16.66
73.34

One third of patients showed iron deficient erythropoiesis with six patients showed no
demonstratable iron in stores (Table 4).

Table 4: Semi quantitative evaluation of iron pigment

Marrow iron grade Number of cases Percentage
0
+

++
+++

6
4
14
6

20
13.34
46.66

20

The results of quantitative evaluation of trephine biopsies in patients with IMF are
shown in table 5, which also compares the results with that of control.

Table 5: Comparison between quantitative evaluation of IMF patients and controls

Patient mean Control mean P value
Hemopoietic tissue

Fatty tissue
Megakaryocytes (MKC)
Osteoblastic index (OBI)

Blood vessels (BV)
Trabecular bone width (TBW)

44.32
5.99
43.60
0.66
4021
116

50.93
49.01
19.09
0.35
2613
78

<0.01
<0.001
<0.001
<0.001
<0.001
<0.001

A correlation between quantitative evaluation of bone marrow biopsy & the degree of
fibrosis was obtained and is shown in table 6.

Table 6: Correlation between degree of reticulin fibrosis & quantitative evaluation of bone
marrow biopsy

Reticulin
fibrosis

No. (%) Hemopoietic.
Tissue

Fatty***
tissue

Fibrous
tissue

TBW MKC OBI BV

Slight increase
Moderate
increase
Marked
increase

3(10)
5(16.34)

22(73.66)

92.68
80.06

31.53

3.81
7.79

10.60

7.32
33.67

45.05

80.03
102.12

116.88

35.62
37.15

46.37

0.612
0.635

0.676

3025.5
3712.3

4101.08

p value <0.01 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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The Cologne criteria was used in this
study for staging of IMF which showed that
10% of patients were stage I, 15% stage II,

40% stage III and 35% stage IV. Bone
marrow biopsy finding at different stage of
IMF is shown in table 7.

Table 7: BMB finding at different stages of IMF (one way ANOVA)

Stage I Stage II Stage III Stage IV P value
Hemopoietic tissue

Fatty tissue
Fibrous tissue

TBW
MKC
OBI
BV

92.68
3.81
7.32

80.03
35.62
0.612

3025.5

80.06
7.79

33.67
102.12
37.15
0.635

3712.3

49.31
9.24

44.58
116.88
45.91
0.676

4059.6

41.10
16.92
49.06

119.35
49.36
0.789

4300.8

<0.05
<0.05
<0.05
<0.05

<0.001
<0.05
<0.05

Discussion
A better understanding of the

myeloproliferative process and prognosis of
IMF patients can be obtained through study
of how this disease is expressed in the bone
marrow. In this study both subjective and
quantitative evaluation of bone marrow
trephine biopsies was performed correlating
the findings with the amount of iron
pigment, reticulin fibrosis and staging of the
disease.

The majority of cases showed
hemopoietic hypercellularity rather than
hypocellularity, a result similar to that of
Varki et al, 1983[18]. Many of the
megakaryocytes showed morphologic
abnormalities as those described by other
studies[19,20]. These abnormalities include
bizarre nuclear configuration, most of the
cells show hypo segmented nuclei while few
megakaryocytes have hyper segmented
nuclei[19, 20].

A significant degree of marrow
fibrosis was recognized in most patients
(73.34%) which is higher than that reported
earlier by Varki et al, 1983[18], but lower
than the figure reported by Jalal (1988) who
found that all cases showed marked degree
of fibrosis[21].

The semi quantitative evaluation of
marrow iron stores revealed the presence of
depleted iron stores in 33.34% of patients,
presumably because of secondary iron
deficiency due to blood loss either resulting
from the presence of extramedullary
hemopoietic foci leading to peptic ulcer[22]

or due to platelet dysfunction, acquired
factor V deficiency, thrombocytopenia and
DIC[23].

The quantitative evaluation of bone
marrow biopsies showed that IMF patients
have lower mean values of hemopoietic
tissue and fatty tissue and by higher mean
values of fibrous tissue; trabecular bone
width, OBI, MKC concentration, and blood
vessels (p value < 0.001). Similar findings
were described by Frisch et al, (1985), who
also described the correlation between the
degree of reticulin fibrosis and quantitative
evaluation of BMB[17]. He proved that the
mean value of hemopoietic tissue volume is
reduced with increasing amount of reticulin
fibrosis, while the mean values of fatty
tissue volume, fibrous tissue volume, MKC
concentration, OBI, TBW & blood vessels
tend to correlate with the degree and
reticulin fibrosis[17]. Our study also proves
these findings, which were very highly
significant statistically.

The number and character of
reticulin fibers vary considerably[10]. In
sections with abundant hemopoietic cells,
there is only a slight-moderate increase in
reticulin while in areas with markedly
reduced hemopoietic tissue, greatly
thickened, more abundant and highly
intertwining bundles of reticulin fibers are
recognized[10].

We also showed that clusters of
megakaryocytes are usually present and
may be the only recognizable hemopoietic
cells in areas of dense fibrosis. This finding
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supports what is written about the close
relationship between the marrow fibrosis
and megakaryocytes, and the role of the
megakaryocytes-derived growth factors in
the pathophysiology of IMF[13,17,20]. The
marrow sinusoids are usually distended and
contain hemopoietic cells. Bone trabeculae
may be widened and residual fat cells may
be seen in both cellular and fibrotic phase[8].

The quantitative evaluation of bone
marrow biopsies also revealed that there is a
progressive reduction of hemopoietic tissue,
increase in fatty tissue, fibrous tissue, OBI,
TBW and blood vessels with increasing
stage of IMF. This was in accordance with
two earlier studies by Burchardt et al in
1982, and 1984[13,14].

Increase number of MKCs with
progression of the disease was a constant
and a very highly significant finding in our
study, which is consistent with previous
findings reported by Jalal in 1988 who
showed that collagen fibrosis was found in
86% of patients reviewed and
megakaryocytes increased in numbers with
tendency for clustering and abnormal
morphology[21].
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)جامعة النھرین-كلیة الطب(الأنسجةقسم٢
)جامعة النھرین-كلیة الطب(فرع النسائیة و التولید  ٣

١٢٨-١٢٥ص٢العدد٤المجلد م٢٠٠٥المجلة العراقیة للعلوم الطبیة  



المجلة العراقیة للعلوم الطبیة
ص

٢٣

العربیة                                                                                            الملخصات

في الانسانتنمیة المایلوبیروكسیدیز من الخلایا متعددة الانویةعزل و

٣، رغد السھیل٢، مثنى الصفار١عصام الجمیلي

:الخلاصة

EC:خلفیة الدراسة 1.11.1.7



MPO:الدراسةھدف  

(CMC):یقة العملطر

Sephacryl -200SDS 

النتائج

MMPO

CMCS-200

SDS

SDSS-200

:الأستنتاج

-:مفتاح الكلمات 

 
)بغداد(معھد الھندسة الوراثیة و التقانة الأحیائیة ١
)بغداد(المعھد الطبي التقني٢
)بغدادجامعة -علوم كلیة ال(علوم الحیاة قسم٣

١٣٣-١٢٩ص ٢العدد٤المجلد م٢٠٠٥المجلة العراقیة للعلوم الطبیة  



المجلة العراقیة للعلوم الطبیة
ص

٢٤

العربیة                                                                                            الملخصات

مرضى ن المرتبط بحامض السایلیك للتمییز بین فاعلیاتالدھدور حامض السایلیك الكلي و
التھاب المفاصل الرثوى

٢، یحیى یحیى زكى فرید١اسراء سالم محمد،1علاء كریم محمد

:الخلاصة

:خلفیة الدراسة



 

:الدراسةھدف

 

:طریقة العمل       

–



 

:النتائج

 

:الاستنتاج

 

:مفتاح الكلمة 

)جامعة بغداد-الھیثمابن -كلیة التربیة(قسم الكیمیاء١
)جامعة النھرین-كلیة الطب(قسم الكیمیاء والكیمیاء الحیاتیة ٢

١٤٠-١٣٤ص٢العدد٤المجلد م٢٠٠٥المجلة العراقیة للعلوم الطبیة  



المجلة العراقیة للعلوم الطبیة
ص

٢٥

العربیة                                                                                        الملخصات

في التشخیص المبكر للافاتدور تقصي لطاخات عنق الرحم

٢فائزة عفتان الراوي،١، عبدالحسین الھادي١میسلون محمد العاني

الخلاصة

:خلفیة الدراسة

:ھدف الدراسة   

 

:طریقة العمل



:النتائج             



 

:الاستنتاج     



 

 

:مفتاح الكلمات 

)جامعة النھرین-یة الطبكل(فرع طب المجتمع ١
)جامعة النھرین-كلیة الطب(فرع الباثولوجي ٢

١٤٧-١٤١ص ٢العدد٤المجلد م٢٠٠٥المجلة العراقیة للعلوم الطبیة  



المجلة العراقیة للعلوم الطبیة
ص

٢٦

العربیة                                                                                            الملخصات

نسبة المعادن الضئیلة و متغیرات الدم المختلفة عند مرضى الثالاسیمیا بنوعیھ الرئیسي و تقییم
النوعي

٢، یحیى یحیى زكي فرید١، سعد شوقي منصور١صبح سالم المدلل

الخلاصـة 

:خلفیة الدراس ة 



 

:ھدف الدراس ة 

 







:النتـائج





MCVMCHMCHC

(PCV)

 





 









(PCV) 



المجلة العراقیة للعلوم الطبیة
ص

٢٧

:الاسـتنتاج

(PCV)

 

:مفتاح الكلمات

)جامعة النھرین-كلیة الطب(فرع الباثولوجي ١
)ینجامعة النھر-كلیة الطب(فرع الكیمیاء و الكیمیاء الحیاتیة ٢

١٥٦-١٤٨ص ٢العدد٤المجلد م٢٠٠٥المجلة العراقیة للعلوم الطبیة  



المجلة العراقیة للعلوم الطبیة
ص

٢٨

العربیة                                                                                            الملخصات

)٣٩(مبیض ، دراسة الاورام الكیسیة للالفحص الخلوي بالرشف بالابرة الدقیقة للاكیاس و

.حالة

١، علاء غني حسین٢، لقاء ریاض موسى١یعرب ادریس خطاب

:الخلاصة

:لدراسةخلفیة ا



 

:دراسةدف الھ 

:العم ل ةقیطر

 

:النت ائج 

 

:الاستنتاج



:الكلماتمفتاح 

)جامعة النھرین-كلیة الطب(فرع الباثولوجي ١
)جامعة النھرین-كلیة الطب(فرع النسئیة و التولید ٢

١٦١-١٥٧ص ٢العدد٤المجلد م٢٠٠٥المجلة العراقیة للعلوم الطبیة  



المجلة العراقیة للعلوم الطبیة
ص

٢٩

العربیة                          الملخصات

في الأشھر الثلاث الأخیرة من الحمل في قعر العین للحواملالقیمة التنبئیة للترسبات الصلدة
كمؤشر لارتفاع ضغط الدم و تباطؤ نموا الجنین و المضاعفات الأخرى

٣اكرم صادق، ٢حمدانيأیناس طھ احمد ال،١وسام أكرم اسماعیل

:الخلاصة

:خلفیة الدراسة 

:الدراس ة ھدف 



:طریقة العمل





:النتائج



 

:الاس تنتاج 

 

:مفتاح الكلمات

)جامعة بغداد-كلیة طب الكندي(قسم النسائیة و التولید ١
)بغداد(مستشفى العلویة للولادة ٢
العیون طب و جراحة ٣

١٦٨-١٦٢ص ٢العدد٤المجلد م٢٠٠٥المجلة العراقیة للعلوم الطبیة  



المجلة العراقیة للعلوم الطبیة
ص

٣٠

العربیة                                                                                            الملخصات

رةتثبیت كسور الفك الاسفل بواسطة الصفائح التیتانیومیة العظمیة المصغ

٢، عمار یاس خضر١ھیثم عبد العال زیارة

الخلاصة

:خلفیة الدراسة

IMF



ChampyMichelet

:الدراسةھدف

 

:طریقة العمل



 

:النتائج





 

:الاستنتاج





:مفتاح الكلمات

)جامعة النھرین-كلیة الطب(الوجھ و الفكین –فرع الجراحة ١
)بغداد-مستشفى الكاظمیة التعلیمي(عیادة طب الأسنان ٢

١٧٣-١٦٩ص٢العدد٤المجلد م٢٠٠٥المجلة العراقیة للعلوم الطبیة  



المجلة العراقیة للعلوم الطبیة
ص

٣١

العربیة                                                                                            الملخصات

فحص الموجات في الرجال العقیمین كما وجد بالفحص السریري ، وحدوث دوالي الخصیة
لملونالدوبلر افوق الصوتیة الاعتیادي و

٢، فواز انیس رسام١اسامة الناصري

:الخـلاصـة

:خلفیة الدراسة

 





:ھدف الدراسة

:طریقة العمل

 

:النتائج







 

:الاستنتاج 

 

)جامعة النھرین-كلیة الطب(فرع الجراحة ١
)متقاعد(أختصاصي الأشعة ٢

١٧٨-١٧٤ص ٢العدد٤المجلد م٢٠٠٥المجلة العراقیة للعلوم الطبیة  



المجلة العراقیة للعلوم الطبیة
ص

٣٢

العربیةالملخصات

شیوع مرض باركنسن في منطقة الكاظمیة من مدینة بغداد
٣عمار فاضل، ٢أمجد نیازي، ١عبد المطلب عبد الكریم

الخلاصة

:الدراسةخلفیة 



 

:الدراسةھدف  

:العملطریقة     





:ائجالنت

  



  

 

:الأستنتاج



 

:ح الكلمات امفت

)جامعة النھرین-كلیة الطب(فرع الطب الباطني ١
لأختصاصات الطبیةالھیئة العراقیة ل٢
مستشفى الحلة العام٣

١٨٦-١٧٩ص ٢العدد٤المجلد م٢٠٠٥المجلة العراقیة للعلوم الطبیة  



المجلة العراقیة للعلوم الطبیة
ص

٣٣

العربیة                                               الملخصات

تقییم قیاس الھیموغلوبین باستخدام طریقة الصودیوم لوریل سولفیت
٢، محمد جابر خضر١، رعد جابر العاني١سعد شوقي منصور

الخلاصــة

:خلفیة الدراسة         

– 

:ھدف الدراسة

:ة العملقیطر      

K2EDTA

       

             



 

:النتائج

–

  –    



F

 

:الأستنتاج



:مفتاح الكلمات 

 

)كلیة الطب جامعة النھرین(قسم الباثولوجي ١
)وزارة الصحة(مستشفى الكندي التعلیمي ٢

١٩٦-١٨٧ص٢العدد٤المجلد م٢٠٠٥المجلة العراقیة للعلوم الطبیة  



المجلة العراقیة للعلوم الطبیة
ص

٣٤

العربیة                                                                                      الملخصات

ورام الغدة النخامیةلأفي نتائج العلاج الجراحيتحلیل للعوامل المؤثرةو، دراسة سریریة

عبدالامیر جاسم، سرمد عزیز ابراھیم، سمیر حسن عبود

ةصلاخال

:خلفیة الدراسة

 

:ھدف الدراسة 

البحثطریقة

 

:النتائج

          

   









 

:الاستنتاج     





 

:مفتاح الكلمات

)جامعة النھرین-كلیة الطب(فرع الجراحة 

٢٠٩-١٩٧ص ٢العدد٤المجلد م٢٠٠٥وم الطبیة  المجلة العراقیة للعل



المجلة العراقیة للعلوم الطبیة
ص

٣٥

العربیة                                                                                            الملخصات

١المصاعب لدى المراھقیـن المصابین بداء السكر نوع اسالیب التغلب على المشاكل و
جواد كاظم الدیوان

:الملخص

:الدراسةخلفیة

:الدراسةھدف 

 

:ة العم ل قیطر







 

:النت ائج 

 

:الاس تنتاجات 



:مفتاح الكلمات 

)جامعة الأنبار-كلیة الطب(قسم طب المجتمع 

٢١٣-٢١٠ص ٢العدد٤المجلد م٢٠٠٥المجلة العراقیة للعلوم الطبیة  



المجلة العراقیة للعلوم الطبیة
ص

٣٦

العربیة                                                                                            الملخصات

في مرض تلیف نقي العظم الابتدائيي لخزع نقي العظمالكمألتقییم الشخصیاتي و
٢، فالح سالم سرحان٢، سعد شوقي منصور١احلام المشھداني

:الخلاصة 

:خلفیة الدراسة 





:ھدف الدراسة 

:طریقة العمل 







:النتائج  



 

:الاس تنتاج  



 

:ح الكلماتتامف

)ارة الصحةوز(مستشفى النور١
)جامعة النھرین-كلیة الطب(فرع الباثولوجي ٢

٢١٩-٢١٤ص ٢العدد ٤م  المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



م٢٠٠٥ھـ، ١٤٢٤، لثاني، العدد ارابعالمجلد ال

المجلة العراقیة للعلوم الطبیة

رئیس ھیئة التحریر

حكمت عبد الرســـــول حاتم

الأستشاریةھیئة التحریر

اسامة الناصــــــــــــــــــــري
أنعم رشـــــید الصالحـــــي

طارق إبراھیم الجبــــــــوري
دي الھاديعبد الحسین مھ

عبد المطلب عبد الكریـــــم

علاء غني حســــــــــــــــــین
غسان الشــــــــــــــــــــماع
فائق حسین محمـــــــــــــد
فاروق حســــــــــن الجواد
ملكة سلمان الســــــــعدي

ــــأتـــــــنشأت عزیز نشــــــ

التنفیذیةتحریرالھیئة 

خال                         د عب                         داالله 
كثم رشید الصالحـــــــــــــيا

شذى حســـــــــــــــــــین علي
خالد طارق حمدي النائـــــــــب 

البھادلـــــــــــــــــيجبار عقیل 
فرق             د ب             در حم             دان  

رئ           یس التحری           ر 
مح                                          رر
مح                                        ررة
محـــــــــــــــــــــــــ ـ  ـر

ر
ـــ ـ  ـرـــــــمحـــــــــــــــ

ر
ـــ ـ         ـررمحـــــــــــــــ

اریة المجلةتسكر
اسراء سامي ناجي

).٩٦٤-١-٥٢٢٤٣٦٨(تلفون و فاكس .بغداد، العراق١٤٢٢٢تعنون المراسلات إلى المجلة العراقیة للعلوم الطبیة، صندوق برید 

٢٠٠٠لسنة ٧٠٩رقم الإیداع في دار الكتب و الوثائق ببغداد 



الھیئة الأستشاریة

)الھیئة العراقیة للأختصاصات الطبیة(اسامة نھاد رفعت 

)جامعة الموصل(أكرم جرجیس 

)الجامعة المستنصریة(ألھام الطائي 

)الھیئة العراقیة للأختصاصات الطبیة(امجد داود نیازي 

)الجامعة المستنصریة(أمیرة شبر 

)جامعة البصرة(ثامر أحمد حمدان 

)جامعة النھرین(حسن أحمد حسن 

)معة بغدادجا(حكمت الشعرباف 

)جامعة النھرین(خالد عبداالله 

)جامعة النھرین(داود الثامري 

)الھیئة العراقیة للأختصاصات الطبیة(راجي الحدیثي 

)جامعة النھرین(رافع الراوي 

)الجامعة المستنصریة(رجاء مصطفى 

)الجامعة المستنصریة(ریاض العزاوي 

)جامعة الموصل(زكریا الحبال 

)جامعة البصرة(راك سركیس كریكور ست

)جامعة بغداد(سرمد الفھد 

))جامعة بغداد(سرمد خوندة 

)جامعة تكریت(سمیرة عبد الحسین 

)جامعة الموصل(طاھر الدباغ 

)جامعة بغداد(ظافر زھدي الیاســــین

)جامعة الموصل(عبد الا لھ الجوادي 

)جامعة النھرین(علي فخري الزبیدي 

)لمستنصریةالجامعة ا(فوزان النائب 

)جامعة النھرین(محمود حیاوي حماش 

)الھیئة العراقیة للأختصاصات الطبیة(نجم الدین الروزنامجي 

)جامعة النھرین(نزار طھ مكي



)الھیئة العراقیة للأختصاصات الطبیة(نزار الحسني 
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Editorial

MEDICAL PRACTICE: IS THE TEXTBOOK ALWAYS
RIGHT?

Kahlid Abdulla FRCP

Most practicing doctors are aware of
the gap between their practice and the book.
They usually regard what the book states as
the correct thing and anything short of or
different from it as incorrect or inferior.
Doctors working in highly developed
institutions in developed countries, which
frequently provide tertiary care, usually
write chapters of textbooks. The situation in
most hospitals in developing countries and
in small clinics is quite different.

The aim of the doctor is to do what
is in the best interest of his patients in the
environment he or she is working in. This
should be the yardstick by which a certain
behavior is judged as right or wrong. What
is an appropriate decision in one place may
be inappropriate in another. Sticking to the
book is not always the proper behavior.
Following are examples of this at various
stages of the relationship between doctor
and patient.

Physical Examination
Women are a special problem in our

community when the examiner is a man.
They frequently resist exposing parts of
their body. Some may request to be
examined with their cloths on. The doctor
has then two choices. One is to refer the
patient to a female doctor. The patient
usually does not like that either because she
trusts the doctor she has come to and wants
to be treated by him or because of the
inconvenience of having to go to a different
place and have another booking. The second
choice is to do what the patient wants and
examine her with clothes on.

The doctor has to judge whether
such an examination is acceptable in the
circumstances. Examining the abdomen

with a thin internal cloth on does not
interfere significantly with palpation but it
interferes with inspection. In some cases, it
may be reasonable to assume that this is
unlikely to affect your judgment and doing
it should not be considered wrong. Taking
blood pressure with a thin sleeve on usually
does not interfere with measurement[1] and
doing it to a patient who wears a sleeve that
cannot be wrapped up is another example.

Investigations
Many tests done in our institutions

are not as accurate as they are described in
the book. The values given to them in the
book in the form of sensitivity, specificity,
predictive values and likelihood ratios may
be quite different from the values they have
in our actual practice. Their weight in the
diagnostic and management process may
consequently be considerably less than the
weight given to them in the book.

In other words, their value compared
to the information obtained by history
taking and physical examination may be
considerably less than what is stated in the
book. This should always be kept in mind in
making a final judgment on diagnosis and
management. It should also reflects on the
decision to do the test in certain situations
when the probability of a diagnosis or a
management action built on clinical criteria
(pretest odds) is high and the likelihood of it
being affected by the test result is low
(because the likelihood ratio of the test is
low). For example, if you have a very strong
suspicion of typhoid fever on clinical
grounds and your laboratory is not reliable,
it may be prudent to treat the patient without
wasting time and money by asking for a
Widal test.
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Treatment
A certain treatment, especially

complicated procedures, is advised when it
is judged that its possible benefits outweigh
its possible harms for the patient concerned.
Consequently, it should be judged according
to the situation in the place of practice. It
should not follow the instructions of the
book blindly. Those who write book
chapters usually work, as stated earlier, in
advanced institutions with higher expertise
and better facilities.

The results of various therapeutic
procedures and their complications are not
the same as they are in less developed
places. Consequently, the balance between
benefits and risks is different. So, a
treatment, which according to the book is
indicated in a particular situation, may not
be indicated for the same situation in the
place one is working in. Dialysis is an
example. In a place where maintenance
dialysis is good with few complications and
a reasonable quality of life of patients, one
may advice patients with chronic renal
failure to go on maintenance dialysis when
their creatinine clearance comes down to
10m./min. One would expect their life on
dialysis to be better than it is without it and
their long-term prognosis better.

In another place where the quality of
maintenance dialysis is poor and
complications are many, one tend to wait
longer until the patients' condition become
severe enough so that their life on dialysis in
spite of its poor quality and frequent
complications represents an improvement
on their life without it. The policy may then
be to wait until creatinine clearance comes
down to 5 ml/min. before putting the patient
on maintenance dialysis as it is indeed the
case in less developed parts of the world[2].
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